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ABSTRACT 


Procedures  have  been  developed  for  comparing  jet  fuel/inhibitor 
combinations  in  a  specially  designed  single -element  filter-separator  test 
loop.  A  short-term  procedure  has  been  developed  in  which  the  schedule 
of  contamination  with  solids  and  water  is  analogous  to  what  may  be  en¬ 
countered  under  field  conditions.  Only  broad- scale  classification  of  fuel 
corrosion  inhibitors  is  possible  when  using  either  this  procedure  or  more 
conventional  filter- separator  test  procedures.  Attempts  to  develop  more 
severe  and  more  discriminating  procedures  led  to  poor  repeatability  of 
results.  Performance  in  the  single-element  tests  could  not  be  related  to 
separometer  (WSIM)  results,  and  several  extreme  examples  of  noncorre¬ 
lation  were  noted  both  for  corrosion  inhibitors  and  fuel- soluble  surfactants. 
Other  studies  in  this  program  included  the  development  of  a  small-scale 
coalescence  rig,  investigation  of  separometer  test  variability,  and  miscel¬ 
laneous  studies  in  the  general  field  of  fuel  handling  and  contaminant 
control. 


Distribution  of  this  abstract  is  unlimited. 
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SECTION  I 


INTRODUCTION 


This  is  the  final  report  on  a  one-  year  segment  of  a  continuing 
program  in  research  and  development  in  hydrocarbon  fuel  handling  and 
contaminant  control.  Portions  of  this  work  have  been  covered  in  reports  on 
specific  topics,  and  these  reports  are  referenced  herein  where  applicable. 

This  work  has  been  concerned  largely  with  the  development  of  suitable 
test  procedures  for  evaluating  filter-separator  elements,  fuels,  and  fuel 
additives.  During  the  period  renorted  here,  emphasis  has  been  placed  on 
the  development  of  a  single-element  test  procedure  for  rating  the  effects 
of  fuel  corrosion  inhibitors  on  element  performance. 

Another  phase  of  this  work  has  been  concerned  with  the  development 
of  a  small-  scale  device  for  studying  various  filter  media  and  the  interrelations 
between  filter  medium,  fuel  properties,  and  flow  conditions. 

Numerous  other  investigations  have  been  undertaken  during  the  course 
of  this  program.  Most  of  these  have  been  very  lim'ted  studies  of  short-range 
problems  connected  with  specific  equipment  or  procedures  in  fuel  handling. 
Some  of  these  investigations  are  reported  here,  in  cases  where  the  implica¬ 
tions  of  the  work  go  beyond  the  immediate  problem. 

Complete  data  from  the  single -element  program  are  included  in  this 
report,  along  wiuh  discussion  of  some  of  the  mere  'important  observatio  i 
and  conclusions.  Full  analysis  of  these  data  is  in  process  and  will  be  covered 
in  future  reports. 
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SECTION  II 


TEST  FACILITY  AND  EQUIPMENT 


1 .  TEST  LOOP 

The  test  loop  used  in  the  experiments  described  herein  has  been 
described  in  detail  in  a  previous  report*.  This  loop  was  designed  for 
testing  single  elements  or  filter-separator  assemblies  at  flow  rates 
from  15  to  60  gpm  under  carefully  controlled  conditions.  The  primary 
materials  of.  construction  were  aluminum  and  stainless  steel;  no  copper 
alloys  or  carbon  steels  were  used  for  fuel-wetted  parts.  For  purposes 
of  identification  in  this  report,  this  facility  is  termed  the  "AI/SS  loop.  " 

A  simplified  flow  diagram  of  this  loop  is  shown  in  Figure  1. 

For  the  work  reported  herein,  fuel  was  brought  into  one  of  the  two  tanks 
shown  in  the  diagram  and  recirculated  through  the  test  system  and  back 
to  the  same  tank.  Each  load  of  fuel  for  a  given  test  was  600  gal,  and  the 
flow  rate  for  most  tests  was  20  gpm.  Thus,  the  "turnover  time" 
for  a  complete  cycle  of  the  fuel  supply  was  30  min. 

The  water  injection  system  is  independent  of  the  water-main 
pressure  and  can  be  used  either  with  filtered  water  'rom  the  mains  or 
with  blended  water  of  any  desired  composition.  Water  is  injected  into 
the  main  fuel  stream  and  dispersed  by  means  of  a  mixing  screen. 

Ahead  of  the  water  injection  point,  dry  fuel  is  drawn  to  feed  the  solids 
injection  system,  which  is  shown  schematically  in  Figure  2.  Dry-dirt 
injection  was  used  in  most  of  the  work  reported  herein,  but  premixed 
slurry  was  used  in  a  few  tests. 

Essentially  all  of  the  work  reported  herein  was  performed  with 
an  8 -ill.  aluminum  housing  equipped  with  a  single  military-standard 
element  and  a  double-wall,  PTFE-coated  screen  canister.  Brief 
studies  were  made  with  a  transparent  hou:  dig  designed  for  observation 
of  flow  patterns.  Beth  of  these  test  housings  are  described  in  detail 
in  the  report  referenced  previously. 

The  clay  filter  shown  t  Figure  1  was  installed  during  the  latter 
part  of  the  program.  It  is  a  Peco  Series  34,  Model  34-3-736D,  rated 
at  12  gpm,  with  clay -canister  elements. 

#  Johnston,  R.  K.  ,  Monita,  C.  M.  ,  Brown,  R.  A  ,  and  "’altterra,  M  L. 
{Southwest  Researcn  Inst.),  "Design  of  a  Filter-Separator  Tc-.t  Facility 
for  Research  on  Fuels  and  Equipment,  ''  AF  Aero  Propulsion  Lab. 

Kept.  AFAPL-TR-63-69,  June  1968. 


FIGURE  2  #  SOLID-CONTAMINANT  SYSTEM 
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SMALL-SCALE  EQUIPMENT 


Bench-scale  and  laboratory  equipment  used  in  this  program  is 
described  in  later  sections  of  this  report,  along  with  the  discussions 
of  results  obtained  with  such  equipment. 


SECTION  II 


TEST  MATERIALS 


TEST  FUEL 

Test  fuels  for  this  work  were  JP-4  and  JP-5,  supplied  without 
icing  inhibitor  or  corrosion  inhibitor.  These  fuels  were  held  in  Air 
Force  storage  facilities  for  this  program  and  other  programs.  Fuel 
was  transferred  from  Air  Force  storage  by  means  of  refueling  trucks 
in  batches  of  12-25,000  gal  to  storage  tanks  located  adjacent  to  the 
test  facility.  Each  such  transfer  represented  a  ’’batch"  of  fuel  as 
defined  for  this  program: 

Used  in  loop 


Batch  no. 

Type 

tests,  nos.  : 

14 

JP-4 

48-62 

15 

JP-5 

63-76 

16 

t! 

77-83 

17 

t! 

84-99 

18 

H 

100-128 

19 

U 

129-150 

20 

»! 

151-175 

21 

t  1 

176-199 

22 

1 1 

200-211 

JP-4 

212-219 

23 

JP-5 

220-234 

*  From  Area  B,  Tk 

12,  reed  6  Feb  67 

Inspection  data  for  these  fuels  are  presented  in  Table  1. 

2.  FUEL  ADDITIVES 

Fuel  corrosion  inhibitors  used  in  this  work  are  listed  below,  alon 
with  the  abbreviated  designations  used  in  tables  of  this  report: 


TABLE  1.  INSPECTION  TEST  RESULTS  ON  UNINHIBITED  FUELS 


Grade: 

JP-4* 

JP-4 

JP-5b 

JP-5 

Source: 

Ashland 

Specs 

A  s  hland 

Specs 

Date  or  spec  number: 

1/25/67 

5624G 

10/6/67 

5624G 

Source  Inspections: 

Gravity,  API/60 

55.  2 

45-57 

42.  0 

36-48 

Distillation:  IBP,  °F 

126 

— 

380 

• 

10%,  °F 

192 

— 

398 

_ 

20%,  °F 

224 

290  Max 

402 

— 

50%,  °F 

300 

370  Max 

412 

— 

90%,  °F 

420 

470  Max 

446 

— 

EP,  “F 

506 

— 

490 

550  Max 

Residue,  % 

0.  5 

1 .  5  Max 

1. 0 

1.  5  Max 

Loss,  % 

0.  5 

1 .  5  Max 

1.  o 

1.  5  Max 

Existent  gum,  mg/ ICC  ml 

0.6 

7  Max 

0.  6 

7  Max 

Potential  residue,  mg/ 100  ml 

1.  8 

1  4  Max 

2.  9 

14  Max 

Sulfur,  % 

0.  122 

0.  4  Max 

0.  04 

0.  4  Max 

Mercaptan  sulfur,  % 

0. 0005 

0.  001  Max 

0. 0006 

0.  001  Max 

Reid  vapor  pressure,  psi 

3.  0 

2,  0-3.  0 

— 

-  -  - 

Flash  point,  °F 

— 

— 

154 

140  Min 

Freezing  point,  °F 

-83 

-76  Max 

-63 

-51  Max 

Aniline  point,  °F 

140.  5 

— 

145.  5 

— 

Aniline-gravity  product 

7756 

5250  Min 

6111 

4500  Min 

Heat  of  combustion,  btu/lb 

— 

18581 

18300  Min 

Smoke  point,  mm 

30.  6 

— 

22 

19  Min 

Smoke- volatility  index 

6  7.  4 

52.  0  Min 

— 

— 

Copper  strip  corrosion 

1  -  A 

1  Max 

1  -A 

1  Max 

WSIM 

96 

N.  A.  c 

98 

70  Min 

Water  reaction  (interface) 
Thermal  stability: 

1 

1  -b  Max 

— 

— 

Filter  AP,  in.  Hg 

0.  0 

3,  0  Max 

0.  0 

3.  0  Max 

Preheater  rating 

1 

<  3 

1 

<  3 

Particulate  matter,  mg/gal 

2.  4 

— 

— 

— 

a.  Source  inspections  on  fuel  corresponding  to  SwRI  Batch  14, 

b.  Source  inspections  on  fuel  corresponding  to  SwRI  Batches  21  -23. 

c.  Spec  not  applicable  to  uninhibited  fuel. 
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Santolane  C  (Monsanto) 

AFA 

AF  A- 1  (duPont) 

RP 

Rust  Preventive-2  (duPont) 

Uni 

Unicor  M  (Universal  Oil  Products) 

EDS 

Na-Sul  EDS  (Vanderbilt) 

Tol 

Tolad  244  (Petrolite) 

All  of  these  inhibitors  except  the  Na  -Sul  EDS  are  qualified  materials 
under  MIL-I-25017C.  The  Na-Sul  EDS  hau  been  qualified  under  an 
earlier  version  of  the  inhibitor  specification,  before  any  close  restrictions 
had  been  placed  on  emulsification  behavior. 

The  icing  inhibitor  used  in  this  work,  designated  as  ALA  (anti¬ 
icing  additive)  or  FSII  (fuel  system  icing  inhibitor),  was  obtained  from 
Dow  Chemical  Company  and  conformed  to  MIL-I-27686D.  The  specified 
composition  of  this  material  is  99.  6%  2-methoxyethanol  (ethylene  glycol 
monomethyl  ether)  and  0.  4%  glycerin. 

Five  other  additives  used  in  this  group  of  tests  were  as  follows: 

ASA  Antistatic  additive  ASA- 3  (Shell) 

PtL  Petronate  L  sodium  sulfonate  (Witco) 

PtCR  Petronate  CR  sodium  sulionate  (Witco) 

NC-2  Sodium  naphthenate  from  415  mol.  wt. 

acids,  25%  active  ingredient 
NA-1  Sodium  naphthenate  from  310  mol.  wt. 

acids,  25%  active  ingredient. 

3.  INJECTION  WATERS 

The  comaminant-water  used  in  these  tests  consisted  either  of 
filtered  tap  water  or  synthetic  blends  of  various  compositions.  The  tap 
water  available  from  the  mains  at  Wright- Patterson  AFB  is  hard  well- 
water  with  no  treatment  except  chlorination  to  0.  4  ppm  gas  injection. 

Total  hardness  is  about  380  ppm,  and  pH  is  about  7.  6,  It  has  beer,  used 
for  a  considerable  amount  of  single-element  testing  and  has  beer  found  to 
be  quite  consistent  in  pH  and  surface  tension.  It  appears  quite  suitable 
for  use  in  filter-separator  testing,  so  long  as  a  suitable  filter  is  installed 
in  the  water  injection  system  to  guarantee  a  low  content  of  insoluble 
material. 

The  principal  synthetic  water  composition  used  in  this  work  was 
designated  "Type  B,  "  since  it  is  a  close  match  for  the  Type  B  medium¬ 
hardness  water  frequently  cited  in  handbooks  as  typical  of  Great  Fakes 
water  supplies.  The  Type  B  synthetic  water  was  blended  from  distilled 
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water  and  reagent-grade  chemicals  to  the  following  composition 
(mg/liter): 

Actual  ingredients  blended 


NaHC03 
CaCI 2 •  2H20 
MgSC4  •  7H20 

Ionic  concentrations 

Ca 

Mg 

Na 

Cl 

S04 

HCO3 


36 
8.  1 
45 
64 
32 
119 


Other  synthetic  waters  were  blended  for  special  tests,  using 
distilled  water  or  Type  B  blend  as  the  base  for  investigating  the  effects 
of  water  composition  and  properties  on  element  performance. 

4.  SOLID  CONTAMINANTS 

The  four  solid  contaminants  used  in  this  work  were  standard 
coarse  AC  dust,  standard  fine  AC  dust,  standard  fine  red  iron  oxide 
(1-116),  and  another  red  iron  oxide  (R-9998).  The  first  three  of  these 
materials  are  used  regularly  in  filter-separator  testing  and  are  defined 
in  filter-separator  specifications.  The  R-9998  red  iron  oxide  was  used 
experimentally  in  one  test  in  this  program. 

The  AC  dusts  are  siliceous  "Arizona  road  dust"  that  has  been 
collected  and  standardized  for  use  in  testing  air  cleaners  and  filters. 
The  coarse  grade  has  a  broad  range  of  particle  size,  with  appreciable 
amounts  in  the  80-200  and  below  5  p  fractions.  The  fine  grade  is 
prepared  from  the  coarse  by  removing  the  larger  particles. 

Both  of  the  red  iron  oxides  are  high-purity  materials  produced 
by  calcination  of  ferrous  sulfate.  These  materials  are  much  finer  in 
particle  size  than  the  AC  dusts;  the  Fisher  1-116  is  considerably  the 
finer  of  the  two  red  iron  oxides. 

Complete  specifications  on  particle  size  distribution  of  these 
materials  are  given  in  Table  2. 


TABLE  2.  PARTICLE  SIZE  DISTRIBUTION  OF  1EST  DUSTS 


Standard  AC  Red  iron  oxide 

test  dust  Pfizer  Fisher 

Coarse  Fine  R-9998  I-116a 


Weight  %  below  200p  100 

80  91 

40  61 

20  38 

15 

10  24 

7.  5 

5  12 

4 

3  8b 

2  5b 

1 

0.  5 


0.  25 


a.  Same  as  Pfizer  R-2199. 

b.  Not  specifications;  values  base 


100 

91 

73 

100 

100 

57 

99.  3 

100 

98.  3 

99.  7 

39 

84.  9 

08.  9 

74.  5 

98.  2 

21b 

25.  2 

97.  9 

llb 

7.  3 

97.  1 

5.  6 

94.  1 

4.  9 

77.  7 

47.  8 

on  analysis  of  a  few  samples. 
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FTLTER- SEPARATOR  ELEMENTS 


SECTION  IV 


TEST  PROCEDURES 

1  .  LOOP  TEST  PROCEDURES 

a.  General 

The  test  procedures  discussed  in  this  section  are  those  used 
in  single-element  loop  tests  reported  herein.  Test  procedures  for  other 
apparatus  are  discussed  elsewhere  in  this  report. 

A  total  of  21  test  procedures  were  used  in  the  single-element 
loop  tests  reported  herein.  Most  of  these  procedures  are  directed  toward 
the  evaluation  of  inhibited  fuels  and  are  similar  in  concept  to  the  in- 
hibited-fuel  test  of  MIL.-F- 890 1  A.  The  test  procedures  are  outlined 
in  the  following  pages  and  are  listed  for  convenient  reference  in  Table  3, 
which  also  shows  the  loop  test  numbers  corresponding  to  each  procedure 
number. 


The  bulk  of  the  work  was  performed  using  procedures  10, 

1  3-A,  and  13-J.  Procedure  10  is  the  same  as  the  MIL-F-8901A  inhibited- 
iv-el  test  as  to  solid  contaminant  (coarse  AC  dust)  and  test  schedule  (60  min 
water  injection  only,  then  water  and  solids  to  40  psi).  Type  B  synthetic 
water  was  specified  for  Procedure  10,  but  some  ol  the  later  tests  were  run 
with  filtered  tap  water,  after  it  had  been  found  that  the  effects  of  water 
composition  were  of  little  significance.  The  sampling  schedule  and  other 
details  of  Procedure  10  differ  from  these  of  the  MII--F-8901A  inhibited- 
fuel  test,  as  will  be  seen  from  the  detailed  outline  to  be  presented. 

Procedure  13-A  represents  a  revision  of  Procedure  10  townrd 
the  direction  of  a  more  realistic  sequence  of  operations.  The  solid  con¬ 
taminant  is  coarse  AC  dust  (as  before);  the  injection  water  is  filtered  tap 
water.  The  schedule  requires  injection  of  dust  along  with  a  very  small  amount 
of  water  (0.01%  of  fuel  flow)  until  the  element  pressure  drop  reaches  20  psi. 

At  this  point,  the  dust  injection  is  discontinued  and  the  water  injection 
rate  is  increased  to  1%  of  fuel  flow  rate  for  a  1  5-min  period.  At  this  time, 
if  the  element  pressure  drop  has  not  risen  to  40  psi,  water  injection  is 
continued  at  1%  and  dust  injection  is  restarted  and  continued  to  40  psi 
pressure  drop.  This  procedure  is  designed  to  eliminate  the  excessive  water 
washing  of  the  fuel  and  element  that  exists  in  MIL-F-8901A  and  Procedure 
10  during  the  initial  1-hr  period. 

Procedure  13-J  is  identical  to  13-A  except  for  the  use  of  fine 
AC  dust  as  the  solid  contaminant. 
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TABLE  3.  PROCEDURES  USED  IN  LOOP  TESTS 


Procedure 


no. 

Loop  test  nos. 

Type  of  procedure 

10 

48-83,  91-100,  110,  134, 

Similar  to  MIL-F-8901A  inhibited 

138,  142,  143,  148 

fuel  test 

11 

84-86 

MIL-F -  8901A  inhibited-fuel  test 

12 

87-90 

MJL-F-8901  red  iron  oxide 
slurry  test 

1 3-Aa 

101  (107)  109,  125,  132, 

"Dirt-first"  loading  with  coarse 

133,  136,  137,  140,  141, 

AC  dust  and  0.  01%  water 

144,  184-224,  230-242 

before  1%  water  injection 

1 3-B 

102 

Initial  dust  without  water 

13-C 

103 

Final  water  rate  3 % 

1 3-D 

104 

Extra  8  hr  of  fuel  flow 

1 3-E 

105 

Red  iron  oxide  (1-116) 

13-F 

106 

Dust  injection  rate  2  5%  normal 

1 3-G 

111 

Fuel  and  water  rates  increased 

1  3-H 

112 

Water  into  fuel  pump  suction 

13-1 

113,  114 

uel  16  gpm;  water  to  pump 
suction 

13-J 

115,  126.  127-131,  135, 

Fine  AC  dust 

139,  145,  149-151,  154, 
155,  1  57,  159,  161,  16?., 
170,  172,  176-179,  225- 
229 


1  3-K 

116 

Fine  AC  dust;  w-ater  1%  throughout 

1  3-L 

117 

Same,,  extra 

120  min  fuel  and  w'ater 

1 3-M 

124 

Red  iron  oxxde  (R-9998) 

1 3-N 

152, 

153. 

156,  1  58, 

16C, 

Fine  AC  dust  at  50%  normal  rate 

163 

-165, 

171,  173 

13-0 

1 66-  ] 

169, 

174,  175, 

180- 

50/50  fine  and  coarse  AC  dust 

183 

14 

1C3 

4-hr  cveies 

14-A 

1 18, 

119, 

121-123 

4-hr  cycles, 

fine  AC  dust 

1 4-B 

120 

4-hr  cycles, 

fine  AC  dust,  loaded 

to  10  psi  only 


a.  Procedure  13  A  and  all  subsequent  procedures  are  of  the  "dirt-first"  type 
in  which  the  element  is  first  loaded  to  20  psi  (or  some  specified  pressuc ■«. 
drop)  with  test  dust,  accompanied  by  0.  01%  water.  This  is  followed 
by  a  period  of  1%  water  injection  without  dust  injection,  then  by  d  ist 
and  water  (1%)  until  the  pressure  drop  reaches  40  psi.  Subsequent  pro¬ 
cedures  differ  from  13-A  only  as  specified. 
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Procedures  11  and  12  are  MIE-F- 89Q 1 A  procedures,  slightly 
modified,  for  a  special  series  of  evaluation  tests. 

All  of  the  other  procedures  represent  modifications  of  1  3-A 
or  13-J  that  were  investigated  during  the  course  of  procedure  development. 

b.  Prc-cedv.‘e  10 

Tesis  are  run  with  a  single  military-standard  coalescer  cl  cun 
and  double-wall  canister  mounted  in  an  8-in.  aluminum  housing.  A  fresh 
element  is  used  for  each  test.  The  canister  and  housing  are  cleaned  and 
rinsed  thoroughly  between  tests. 

Standard  test  conditions  are: 

Fuel  flow  rate  20  gpm 

Fuel  supply  pres  cure  70  psi 

Fuel  temperature  entering 

test  section  80°F  {75°  F  in  early  tests) 

Standard  contaminants  are  coarse  AC  dust  and  Type  B  syn¬ 
thetic  water.  The  test  schedule  starts  with  a  15-min  ’’pre-test"  period 
with  fuel  flow  but  no  contaminant  injection.  The  start  of  the  test  proper 
(zero  time)  is  the  end  of  this  pre-test  period,  at  which  time  the  contaminants 
are  injected  according  to  the  following  schedule: 

0-60  min  Water  0.2  gpm,  no  solids 

Remainder  (to  40  psi)  Water  0.2  gpm,  solids  5.  72 

g/min 

The  solids  injection  rate  corresponds  to  a  concentration 
of  0.  28^  g/gal  in  the  fuel.  At  this  injection  rate,  '.he  element  is  loaded 
to  its  nominal  dirt-holding  capacity  of  200  g  in  30  min. 

Either  fresh  base  fuel  or  fuel  from  the  preceding  test  may 
be  used.  The  following  rtep-by-step  test  procedure  is  used  with  fresh 
base  fuel,  starting  with  a  clean  system: 

Weigh  a  new  coalescer  element  to  the  nearest  gram,  and 
check  for  integrity  in  the  coalescence  tank,  using  uninhibited 
base  fuel.  Then,  install  the  element  in  the  single-element 
aluminum  housing,  along  with  a  double-wall  canister. 


Note:  The  element  may  be  installed  at  any  time 
prior  to  the  start  of  the  pre-test  period. 


Pump  600  4  50  gal  of  clean  base  fuel  through  a  suitable 
cleanup  filter- separator  (outside  the  loop)  and  into  one  if 
the  loop  fuel  tanka.  Determine  the  amount  actually  charged 
by  meter  readings,  tank  gage  glass  level,  and  line  and  com¬ 
ponent  holdup  volumes  established  previously.  All  subsequent 
operations  are  performed  using  this  one  tank  with  recir¬ 
culating  fuel. 

Circulate  at  40  gpm  through  the  cleanup  filter-separator  (by¬ 
passing  the  test  housing)  until  the  fuel  is  clean  and  dry  as 
determined  by  Tntamitor  readings  and  sample  analyses  as 
required.  The  fuel  temperature  should  be  adjusted  to  approxi¬ 
mately  80 #F  during  this  time. 

Circulate  at  40  gpm  through  the  main  fuel  bypass  (bypassing 
both  the  test  housing  and  the  cleanup  filter-separator).  Inject 
the  required  amount  of  corrosion  inhibitor  over  a  1 5-min 
period,  then  inject  the  required  amount  of  fuel  system  icing 
inhibitor  over  a  1  5-min  period  and  flush  the  injection  system 
and  lines  witn  test  fuel.  Direct  the  main  fuel  flow  through 
the  cleanup  filter-separator  (but  bypass  the  test  housing), 
and  continue  to  recirculate  for  a  minimum  of  15  mir.  at  40 
gpm.  Recheck  the  cleanliness  of  the  fuel. 

Note:  The  preceding  step  is  omitted  when  additive- 
free  fuel  is  being  tested. 

Inspect  and  clean  the  mixing  screen,  or  install  the  screen 
if  it  has  been  omitted  from  the  screen  housing  during  the 
preceding  operations. 

Set  the  fuel  flow  rate  at  20  gpm,  set  totalizing  flowmeter 
reading  at  zero,  and  direct  the  fuel  flow  through  the  test 
housing  and  cleanup  filter-separator.  Recirculate  for  15 
min.  During  this  "pre-test"  period,  adjust  flow  rates  and 
temperatures,  check  operation  of  all  instruments,  take 
samples  as  required,  and  have  the  water  injection  system 
running  and  ready  to  direct  tne  flow  into  the  fuel  line. 

At  the  end  of  the  1  5-min  pre-test  period,  start  timing  the 
run  and  direct  the  water  flow  into  the  fuel  line.  Take 
readings  and  draw  samples  as  indicated  in  subsequent 
paragraphs.  When  the  water  level  in  the  test  housing  covers 
the  openings  in  the  canister  base,  dram  water  at  a  rate  that 
will  maintain  a  stable  level  in  the  housing. 

During  the  60-min  test  period  with  water  injection,  prepare 
the  solids  injection  system  for  operation  and  calibrate  the 
dirt  feeder,  if  this  has  not  been  done  previously.  Five  min 
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before  the  end  of  this  60 -min  period,  direct  fuel  flow  at  3 
gpm  into  the  swirl  hopper,  and  turn  on  the  solids  injection 
pump;  regulate  the  pump  speed  to  maintain  a  stable  fuel  level 
in  the  swirl  hopper. 

After  60  min  of  test  time,  start  the  dirt  feeder.  Continue  to 
inject  both  solids  and  water  until  the  pressure  drop  across 
the  test  housing  reaches  40  psi.  At  that  time,  cut  off  the  water 
injection  and  dry-dirt  feed,  take  final  samples,  and  shut  down 
the  fuel  flow. 

Record  test  housing  pressure  drop  and  Totamitor  readings 
every  10  min  throughout  the  run,  and  also  (a)  35  min  after 
the  start  of  solids  injection,  i.  e.  ,  after  95  min  of  test  time, 

(b)  when  the  pressure  drop  reaches  20  psi,  and  (c)  when  the 
pressure  drop  reaches  40  psi.  Totamitor  readings  are  taken 
from  the  recorder  charts  after  the  run,  and  any  peaks  occurring 
between  the  regular  readings  should  be  noted.  Record  screen 
pressure  drops,  e-eanup  filter-separator  pressure  drops,  and 
totalizing  flowmeter  readings  approximately  every  30  min  of 
test. 


Draw  samples  fer  analysis  as  follows: 


Clean  influent  fuel  -  solids 

Same  -  WSIM,  IFT,  and  FSII  content 


Pre-test,  30  and  95  min 
Pre-test  said  95  min 


Effluent  fuel  -  solids  and  free  water  30,  95,  and  130  min, 

and  20  and  40  psi 


Injection  water  -  solids 
Same  -  pH  and  surface  tension 


30  min 

30  and  95  min 


Coalesced  water  -  pH,  surface  ten-  30  and  95  min 
sion  and  FSII  content 


Remove  the  coalescer  element  from  the  housing  without  losing 
any  test  dust,  rinse  in  isopropancl  and  then  petroleum  ether, 
dry  to  constant  weight,  and  record  the  weight  to  the  nearest 
gram. 

If  the  same  fuel  is  to  be  reused  in  the  subsequent  test,  analyze 
for  FSII  and  reblend  to  the  required  level,  then  continue  with 
the  next  test. 

If  the  next  test  requires  fresh  fuel,  pump  the  used  fuel  to 
scrap  storage  and  drain  the  loop  system  thoroughly. 
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Bring  in  base  fuel  (same  as  used  for  the  next  test)  and  cir¬ 
culate  through  the  cleanup  filter-separator  at  40  gpm  for  30 
min;  then,  discard  this  fuel  and  drain  the  loop  thoroughly. 
Repeat  with  a  fresh  batch  of  uninhibited  fuel,  but  this  time  by¬ 
passing  the  cleanup  filter- separator.  During  this  time, 

replace  the  cleanup  filter-separator  elements  with  fresh  ele¬ 
ments.  Discard  and  drain  the  second  flush.  Then,  bring  in 
fresh  uninhibited  fuel  and  start  tne  new  test  sequence  as  des¬ 
cribed  previously*. 

b.  Procedure  11 

This  is  essentially  the  MIL-F-8901A  inhibited-fuel  test  pro¬ 
cedure  as  adapted  for  the  Al/SS  loop.  The  test  fuel  is  JP-5  containing  16  lb/ 
Mbbl  of  Santolene  C;  freshly  blended  fuel  is  prepared  for  each  test.  The 
sampling  schedule  follows  that  of  8901A  except  for  the  addition  of  samples 
for  AEL  determination  of  free  water  content  and  certain  special  samples 
for  modified  Karl  Fischer  determinations  of  total  water  content.  The 
following  sample  schedule  was  used: 

Effluent-fuel  solids  6b,  70,  80,  95,  110,  120,  130  minutes; 

20,  30,  40  psi 

Effluent-fuel  K-F  5,  10,  20,  30,  40,  50,  60,  70,  80,  95 

110,  120,  130  minutes;  20,  30,  40  psi 

Clean-fuel  K-F  30,  60,  95,  130  minutes;  20,  30,  40  psi 

Clean-fuel  saturation  Fre-test 

Effluent-fuel  AEL,  95  minutes,  20,  30,  40  psi 

line  (2)  and  bottled  (2) 

Clean-fuei  WSIM  Fre-test 

Clean-fuel  IFT  Pre-test;  40  psi 

Injecticn-water  solids,  50  minutes 

pH,  surface  tension 

In  actual  operation,  it  was  found  that  the  20-30-40  psi 
samples  along  with  the  80  and  95-minutes  samples  came  so  close  together 
that  it  was  impossible  to  get  them  all.  Also,  it  was  found  that  in  all 
tests,  the  pressure  drop  reached  40  psi  in  95  minutes  or  less,  so  that 
there  were  no  subsequent  samples. 

^Cleanup  filter-separator  elements  need  not  be  replaced  if  the  next  run  is  to 
be  made  on  a  new  fuel  blend  of  the  same  composition. 


c.  Procedure  12 

This  is  essentially  the  MIL-F-8901A  red  iron  oxide  emulsion 
test,  commonly  termed  the  "slurry  test."  Briefly,  the  test  procedure 
consists  of  injecting  3%  water  and  0.,  0035  lb  of  slurry  per  gallon  of  fuel 
until  the  pressure  drop  reaches  40  psi.  The  slurry  consists  of  0.  1  lb  of 
1-116  red  iron  oxide  per  pound  of  50-50  water-fuel  mixture,  thus  containing 
9.  09%  of  oxide  by  weight.  The  solids  injection  rate  is  0.  145  g  per  gallon 
of  fuel,  or  2.  89  g/min  in  a  20-gpm  -est.  At  this  rate,  the  nominal  dirt¬ 
holding  capacity  of  200  g  is  reached  in  approximately  70  min  of  injection. 

In  the  tests  reported  here,  the  test  fuel  was  uninhibited  JP-5, 
instead  of  the  VV-K-220  kerosine  specified  in  MXL.-F-8901A.  As  in  Procedure 
11,  certain  additions  were  made  to  the  sampling  schedule,  resulting  in  the 
follow  ing: 

Effluent-fuel  solids 


Effluent-fuel  K-F 

Clean-fuel  K-F 

Clean-fuel  saturation 

Effluent-fuel  AEL, 
line  (2)  and  bottled  (2) 

Injection -water  solids, 
pH,  surface  tension 

It  was  found  that  there  was  some  "pile-up"  in  sample  scheduling, 
and  slight  modifications  had  to  be  made  to  fit  the  behavior  of  the  individual 
tests. 


5,  10,  20,  30,  40,  50,  60,  70  minutes; 
10,  20,  30,  40  psi 

Same  as  above 

10,  20,  30,  40  psi 

Pre-test 

10,  20,  30,  40  psi 

50  minutes 


The  method  of  preparing  and  injecting  the  slurry  is  somewhat 
different  than  that  described  in  MIL-F- 890 1.A .  Slurry  of  standard  composi¬ 
tion  is  prepared  prior  to  test  in  a  slurry  mixing  tank  with  recirculating 
pump  (see  Figure  2).  This  system  had  been  designed  to  handle  thin  slurries, 
and  the  pump  capacity  and  line  sizes  are  inadequate  to  do  a  thorough  mixing 
job  on  thick  slurry.  Therefore,  the  pump  is  used  only  to  keep  the  bottom 
of  the  mixing  tank  clear  by  recirculating,  with  no  back  pressure  other 
than  pressure  drop  in  the  lines.  The  actual  mixing  of  the  slurry  is  per¬ 
formed  with  a  mechanical  stirrer  (propeller  type),  which  is  run  continuously 
while  preparing  and  injecting  the  slurry. 
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SiuTy  from  the  recirculating  line  is  picked  up  by  means  of 
a  peristaltic  pump  and  metered  into  the  injection  hopper,  where  it  is  picked 
up  by  the  fuel  stream  and  solids  injection  pump,  i.  e.  ,  handled  just  as  if  it 
had  been  dry  dirt.  Metering  of  the  slurry  is  reasonably  accurate,  but 
there  are  problems  with  deposition  of  red  iron  oxide  in  the  slurry  mixing 
tank  and  deposition  of  slurry  in  the  injection  hopper.  When  slurry  is 
metered  into  the  swirling  fuel  btream  in  the  hopper,  it  becomes  very 
evident  that  the  feed  rate  into  the  main  fuel  line  is  erratic  because  of  tem¬ 
porary  hang-up  of  slurry  globules,  and  also  that  the  slurry  is  very  resistant 
to  dispersal  in  fuel.  In  order  to  avoid  the  temporary  and  sometimes  perman¬ 
ent  hang-up  of  slurry  globules  in  the  injection  hopper,  the  slurry  feed  line 
is  directed  to  the  center  of  the  hopper,  i.  e.  ,  where  the  skury  will  drop 
directly  into  the  inlet  of  the  Moyno  injection  pump. 

d.  Procedure  13-A 

This  procedure  is  similar  to  Procedure  10  except  for  major 
changes  in  the  schedule  of  water  and  solids  injection,  which  in  turn  affect 
the  sampling  schedule.  The  only  other  significant  change  (in  comparison 
with  Procedure  10)  is  the  use  of  filtered  tap  water  rather  man  synthetic 
water.  The  solid  contaminant  is  coarse  AC  dust  (same  as  Procedure  10). 

The  fuel  flow  rate  is  20  gpm,  the  fuel  supply  pressure  is  70  psi,  and  the  fuel 
temperature  entering  the  test  section  is  80 °F.  The  following  test  schedule 
is  used: 

0  min  to  20  psi  Water  0.  002  gpm,  solids  5.  72  g/min 

Next  15  min:  Water  0.  2  gpm,  no  solids 

Remainder  (to  40  psi):  Water  0,  2  gpm,  solids  5.  72  g/min  ' 

The  corresponding  ratios  of  contaminants  to  fuel  are:  water 
0.  01  and  1%  of  fuel  flow,  and  solids  0,  286  g/gal.  At  this  solids  injection 
rate,  the  element  recmhes  nominal  dirt-holding  capacity  of  200  g  in  35  min 
of  dirt  injection. 

Totamitor  readings  and  test-section  pressure  drop  are  re¬ 
corded  every  5  min  and  at  20  and  40  psi,  test-section  inlet  temperature  every 
15  min,  and  totalizing  flowmeter  readings,  screen  pressure  drop,  and  clean¬ 
up  filter -separator  pressure  drop  at  the  start  and  end  of  the  test.  The 
following  sampling  schedule  is  used: 

Effluent-fuel  AEL  5  min;  20  psi;  5,  10,  and  15  min  after 

20  psi;  40  psi 

Effluent-fuel  solids  5  min;  20  psi;  5  min  after  20  psi;  40  psi 

Influent-fuel  WSIM  Pre-test 

and  IF  T 
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Injection-water  solids,  Post-test 

pH,  and  surface  tension 

Coalesced  water  Periodic  visual  examination 

e.  Procedure  13-B 

Same  as  13- A,  except  no  water  is  injected  during  the  initial 
solids  injection  period  (0  min  to  20  psi). 

f.  Procedure  13-C 

Same  as  13-A,  except  water  injection  rate  is  increased  to 
0.  6  gpm  (3%)  starting  at  20  psi  and  continuing  to  end  of  test. 

g.  Procedure  13-D 

Same  as  13  -A  up  to  the  20-psi  point;  then  water  and  solids 
injections  are  shut  off,  and  fuel  flow  is  continued  for  8  hr  additional.  After 
an  8-hr  shutdown,  fuel  flow  is  restarted,  and  the  regular  schedule  of  Pro¬ 
cedure  13-A  is  resumed  as  if  starting  from  the  regular  20-psi  point  (15 
min  of  0.  2  gpm  water,  then  water  plus  solids  to  40  psi). 

h.  Procedure  13-E 

Same  as  13-A,  except  solid  contaminant  is  1-116  red  iron 

oxide. 

i.  Procedure  13-F 

Same  as  13-A,  except  solids  (coarse  AC  dust)  injection  rate 
is  25%  of  normal,  i.  e.  ,  1.  43  g/'min. 

j.  Procedure  13-G 

Same  as  13-A,  except  following  schedule  is  used: 

0  min  to  1  0  psi  W  ater  0.  002  gpm,  solids  5.  72  g/min 

Next  1  5  min  W ater  0.  2  gpm  (no  solids) 

Subsequently  Fuel  How  rate  increased  every  13  min  in 

2  gpm  increments  to  a  maximum  of  32 
gpm,  keeping  water  injection  rate  at 
1%  of  fuel  flow  rate.  Water  rate  then 
increased  stepwise  to  1 .  2  gpm  and  later 
decreased  to  0.  032  and  0.  0032  gpm. 
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k.  Procedure  13-H 

Same  as  13-A,  except  water  is  injected  into  fuel  pump  suction. 

Also,  after  regular  schedule  is  completed,  solids  injection  is  discontinued 
and  water  injection  is  continued  at  0.  2  gpm,  while  reducing  fuel  flow  rate 
every  15  min  in  2  gpm  increments  down  to  10  gpm. 

l.  Procedure  13-1 

Same  as  13-A,  except  fuel  flow  rate  is  16  gpm  and  water  is 
injected  into  fuel  pump  suction. 

m.  Procedure  13-J 

Same  as  13-A,  except  solid  contaminant  is  fine  AC  dust. 

n.  Procedure  13-K 

Same  as  13-A,  except  solid  contaminant  is  fine  AC  dust,  and 
water  injection  rate  is  0.  2  gpm  throughout  test. 

o.  Procedure  13-L  \ 

Same  as  13-A,  except  solid  contaminant  is  fine  AC  dust,  water  ] 

injection  rate  is  0.  2  gpm  throughout  test,  and  dirt  injection  is  scheduled  ] 

as  follows:  First  injection  terminated  at  10  psi,  then  120  min  without  dirt 
injection,  then  dirt  injection  restarted  and  continued  to  40  psi. 

p.  Procedure  13-M 

Same  as  13-A,  except  solid  contaminant  is  Pfizer  R-9998 

red  iron  oxide. 

q.  Procedure  13-N 

Same  as  13-A,  except  solid  contaminant  is  fine  AC  dust,  and 
solids  injection  rate  is  50%  normal  (2.  86  g/min). 

r.  Procedure  13-0 

Same  as  13-A,  except  solid  contaminant  is  50%  fine  AC  dust 
and  50%  coarse  AC  dust  (by  weight). 

s.  Procedure  14 

Same  as  13-A,  except  test  consists  of  five  4-hr  cycle»  and  a 
final  cycle,  with  at  least  10  min  shutdown  between  cycles: 
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Each  4-hr  cycle:  Water  0.  002  gpm  throughout,  solids  5.  72  g/min 

until  pressure  drop  reaches  20  psi. 

Final  cycle:  Water  0.  2  gpm,  solids  5.  72  g/min;  test  terminated 

when  pressure  drop  reaches  40  psi. 

t.  Procedure  14- A 

Same  as  Procedure  14,  except  solid  contaminant  is  fine  AC 
dust,  and  final  cycle  is  omitted  if  pressure  drop  has  reached  40  psi  in 
a  previous  cycle.  If  a  final  cycle  is  necessary,  it  is  run  at  the  end  of  the 
fourth  cycle  without  intermediate  shutdown. 

u.  Procedure  14-B 

Same  as  Procedure  14,  except  solid  contaminant  is  fine  AC 
dust,  and  solids  injection  cutoff  point  is  10  psi  instead  of  20  psi.  Cycle 
schedule  is  the  same  as  in  14- A. 

2.  CLAY  TREATING  PROCEDURE 

a.  General 

The  procedure  listed  here  is  used  to  clay-treat  a  batch  of  fuel 
in  preparation  for  a  subsequent  single-element  loop  test.  The  procedure  is 
written  primarily  for  fuels  containing  FSII  and  corrosion  inhibitors,  but 
can  be  used  with  minor  modifications  for  other  fuels.  Fuel  is  treated  by 
pumping  from  one  of  the  loop  tanks  through  the  clay  filter,  and  into  the  other 
tank.  This  is  repeated  for  two  or  four  passes  through  the  clay  filter.  The 
fuel  volume  treated  is  normally  600  gal;  it  may  be  fresh,  additive-free  fuel, 
or  it  may  be  additive- containing  fuel  remaining  after  a  single-element  loop 
test. 


Fuel  is  not  normally  discarded  between  runs;  i.  e.  ,  the  same  fuel, 
plus  makeup,  is  used  from  test  to  test.  Ordinarily,  the  loop  is  not  flushed 
between  runs,  and  cleanup  filter- separator  elements  remain  unchanged 
from  run  to  run,  even  when  changing  from  one  inhibitor  to  another.  During 
a  loop  test  on  a  filter-separator  element,  the  clay  filter  is  bypassed;  it  is 
used  only  for  clay  treating  between  runs. 

b.  Nomenclature 

The  following  nomenclature  has  been  adopted  for  reporting 
clay-filter  operations: 
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Influent  sample 


Clay-treated  fuel 


Pre-test  sample 


Post-test  sample 


Fuel  drawn  from  line  entering  filter- 
separator  test  section  in  Al/SS  loop 

Loop  influent  after  clay  treatment,  without 
the  addition  of  any  inhibitor 

Loop  influent  during  regular  pre-test 
period;  contains  inhibitors  if  same  were 
added  for  test 

Loop  influent  after  completion  of  a  single  - 
element  test 


Fuel  volume  treated 


Filter  throughput 


Cumulative 


Run 


Amount  of  fuel  in  system  subjected  to  clay 
treatment  (excluding  residual  fuel  in  clay- 
filier  housing  from  previ  us  run,  which 
has  1  een  treated  pre  nousty) 

Total  amount  of  fuel  passed  through  clay 
filter,  based  cn  meter  readings,  including 
repeat  pasues  and  recirculation 

Throughput  (or  volume  treated)  since  the 
installation  of  a  given  set  of  clay -canister 
elements 

Clay  treatment  and  subsequent  single¬ 
element  test 


c.  Outline  of  Procedure 

With  the  correct  volume  of  fuel  in  one  tank,  it  is  pumped  at 
40  gpm  through  the  cleanup  fiF.ei -separator  and  clay  filter  to  the  other 
tank,  then  back  to  the  first  tank;  the  direction  of  flow  through  the  cleanup 
filter-separator  and  clay  filter  is  the  same  m  both  of  the  two  passes.  This 
back-and-forth  pumping  is  repeated,  if  necessary,  for  a  total  of  four  passes. 
The  fuel,  in  the  original  tanh,  is  then  recirculated  for  5  min  at  10  gpm  through 
the  cleanup  filter-separator  and  clay  filter,  and  the  "clay  treated  a:ei"  is 
sampled  and  analyzed  for  WSIM,  IFT,  and  F3II  content.  The  c  lay -treated 
fuel  may  be  held  for  a  maximum  of  72  hours  before  use  in  a  loop  test;  if 
held  longer,  it  must  be  retreated. 

The  clay-treated  fuel  is  then  blended  with  inhibitors  as  required  for 
the  subsequent  test.  It  is  assumed  that  the  clay-treated  fuel  contains  absolutely 
no  corrosion  inhibitor,  i.e.  ,  that  such  materials  have  been  removed  1C0% 
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by  the  clay  treatment.  The  actual  FSII  content  of  the  clay-treated  fuel,  as 
determined  by  analysis,  is  used  to  calculate  the  FSII  makeup  requirement. 

The  treated  fuel  is  then  used  to  run  a  single -element  loop 
test.  Pre-test  fuel  is  analysed  for  IFT  and  WSIM,  and  post-test  fuel  is 
analyzed  for  IFT,  WSIM,  and  FSII  content,  in  addition  to  any  other  analyses 
specified  in  the  single  -element  loop  test  procedure. 

d.  Specific  Test  Sequences 

When  fresh  fuel  is  to  be  charged  to  the  loop,  the  system  is 
first  drained  thoroughly,  including  the  cleanup  filter-separator  and  clay 
filter  housings.  The  loop  ij  not  ordinarily  flushed,  nor  are  the  cleanup 
filter -separator  elements  changed.  One  of  the  tanks  is  loaded  with  outside 
fuel  (normally  uninhibited  fuel)  in  amount  of  600  gal  plus  allowance  for  clay- 
filter  holdup,  line  holdup,  and  losses.  This  fuel  is  recirculated  for  5  min 
at  40  gpm  through  the  cleanup  fUter-separator  only,  and  sampled  for  IFT 
anb  WSIM.  It  is  then  clay-treated  with  four  passes,  after  which  it  is  used 
in  a  subsequent  single-element  test. 

For  a  repeat  cest  on  the  same  inhibitors,  no  draining,  flushing, 
cr  element  change  is  required.  Fuel  losses  in  the  previous  test  are  made 
up  with  outcide  fuel,  the  fuel  is  clay-treated  with  two  passes,  and  then  used 
in  a  single -element  test. 

When  changing  corrosion  inhibitor  (assuming  that  all  tests 
are  run  w’th  FSII  present  in  the  fuel),  the  sequence  is  identical  to  that  used 
for  repeat  tests  on  the  same  inhibitor,  except  thd  four  passes  are  used  in 
the  clay  treating, 

Fuel  may  be  reused,  and  the  same  set  of  clay-canister  elements 
may  be  continued  in  service,  so  long  as  the  treating  continues  to  restore  the 
fuel  to  '  umnhibitcd-fuel  quality,"  as  evidenced  by  high  values  for  WSIM  and 
IFT. 

Records  on  cumulative  fuel  volumes  treated  and  clay-filter 
throughput  are  kept  for  each  set  of  clay-canister  elements,  the  volumes 
being  broken  down  into  uninhibited  and  inhibited  fuel. 


SECTION  V 


TEST  RESULTS  AND  DISCUSSION 


1.  GENERAL 

Complete  test  results  from  the  single-element  program  are  presented 
in  the  form  of  summary  sheets  in  the  Appendix,  A  number  of  the  more 
important  trends  in  these  data  and  the  conclusions  derived  are  pit, rented 
in  the  following  sections.  Complete  analysis  of  the  data,  including  correlation 
studies  via  computer*,  is  in  progress  and  will  be  covered  in  future  reports. 

All  of  the  tests  reported  here  were  performed  in  the  Al/SS  loop, 
using  a  fresh  military-standard  element  for  each  test.  Early  rests  and  a 
few  special  tests  later  in  the  program  were  performed  with  uninhibited 
JP-4  fuel,  blended  with  inhibitors  as  required  in  the  test  loop.  The 
remainder  and  bulk  of  the  tests  were  performed  with  JP-5  fuel,  which 
was  also  blended  with  inhibitors  in  the  test  loop. 

During  the  last  portion  of  the  program,  the  clay  filter  described  in 
a  previous  section  was  incorporated  in  the  loop  and  used  for  base-fuel 
cleanup  prior  to  test. 

A  short  summary  of  the  test  program  is  given  in  the  following 
paragraphs.  All  tests  were  performed  v'ith  ar:  8-in.  diameter  aluminum 
housing,  using  fresh  JP-5  base  fuel  for  each  test,  unless  otherwise  specified. 

Tests  48-60.  Shakedown  runs  with  Procedure  1C  using  JP-4  fuel, 
in  some  cases  reused  from  test  to  test,  either  uninhibited  or  with  FSII 
0.  15%  and/or  Santolene  C  (4  and  16  lb/Mbb'),  AFA-1  (4  lb/Mbbl),  Tolad  244 
(5.  5  lb/Mbbl),  or  Lubrizoi  541  (5  lb/  ML>I), 

Tests  61-62.  Procedure  10;  blends  of  antistatic  additive  ASA-3 
and  FSII  in  JP-4  (fresh  or  reused)  with  and  without  4  lb/Mbbl  of  Santolene  C. 

Tests  63-73.  Procedure  10  with  JP-5  base  fuei,  with  and  without 
0.  15%  FSII  and  Santolene  C  ct  4  and  16  lb/Mbbl.  Four  runs  (Nos.  66-68 
and  71)  with  6.  5-in.  ID  insert  in  8-in.  housing. 

Note:  JP-5  base  fuel  in  all  further  tests  except  as  noted. 

Tests  74-83.  Studies  of  the  effect  of  injection-wate r  composition , 
using  Procedure  10  with  fuel  with  0.  1  5%  FS.U  and  with  or  without  16  Ib/lvibbl 
of  Santclene  C. 
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Tests  84-86.  MIL.-F-8901A  inhibited-fuel  tests  (Procedure  11) 

with  16  Ib/Mbbl  of  Santolene  C,  no  FSII. 

Tests  87-90.  MIL-F-8901A  red  iron  oxide  emulsion  tests  (Procedure 

12)  with  uninhibited  fuel. 

Tests  91-99.  Continuation  of  studies  of  the  effect  of  injection-water 
composition,  ucing  Procedure  10  with  fuel  with  0.  15%  FSII  and  16  Ib/Mbbl 
of  Santolene  C. 


Tests  100-124.  Procedure  development  stuuies,  using  various  test 
procedures,  with  0.  15%  FSII  and  16  lb/Mbbl  of  AFA-1  or  20  lb/Mbbl  of 
RP-2.  One  run  (No.  107)  with  transparent  housing. 

Tests  125-183.  Further  procedure  development  studies,  using 
Procedure  13-A,  13-J.  13-N,  13-0  or  10,  with  various  corrosion  inhibitors. 

Tests  184-203.  Studies  of  the  effects  of  various  fuel-soluble 
surfactants,  using  Procedure  13-A. 

Test  204.  Special  test  by  Procedure  13-A  on  element  previously 
fuel-wet,  drained  and  stored. 

Tests  205-211.  Tests  by  Procedure  13-A  on  blends  with  AFA-1 
and  FSII;  intended  as  a  preliminary  to  evaluation  of  effects  cr  antistatic 
additive,  but  discontinued  because  of  very  poor  repeatability. 

Tests  212-219.  Tests  by  Procedure  13-A  on  antistatic  adddive 
ASA-3  •m~jP-4,  with  and  without  0.  10%  FSII  and  4  lb/Mbbl  AFA-1. 

Tests  220-242.  Tests  by  Procedure  13-A  or  13-J  on  .lay-treated 
JP  5  with  0.  1  5%  FSII  and  var’  us  corrosion  inhibitors. 


VARIATION  OF  DIRT-HCLDING  CAPACITY  OF  ELEMENTS 


It  was  found  early  in  the  program  that  the  amount  of  dirt  loading 
required  to  give  a  40-psi  differential  varied  markedly  from  element  to 
element.  This  is  illustrated  by  the  following  data  from  tests  by  Procedure 
on  JP-5  inhibited  with  16  lb/Mbbl  of  Santolene  C. 

Std. 

72  7}  77  Avg.  Dev. 
77  86  77  96.3  18.8 


Test:  no.  64  6  5 

%  dirt  load 
at  40  ps i  1 00  111 
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It  was,  ard  still  is,  of  considerable  concern  that  the  test-to-test 
variation  in  dir>  holding  capacity  is  so  great,  since  this  poor  repeatability 
obviously  limits  the  utility  of  the  test  in  evaluation  of  fuels  and  additives. 

At  the  time  these  data  were  obtained,  it  was  postulated  that  the  source  of 
the  poor  repeatability  was  element-to-element  variation,  and  nothing  in  the 
subsequent  program  has  changed  this  interpretation.  It  is  further  noted 
that  the  elements  would,  on  the  average,  fail  under  a  strict  interpretation  of 
the  MI.L-F-3901  criteria,  since  the  average  dirt-holding  capacity  is  below 
the  nominal  100%,  i.  e,  ,  in  this  case,  below  200  g. 

3.  EFFECT  OF  HOUSING  DIAMETER  ON  TEST  RESULTS 

The  8-m.  housing  used  in  almost  all  of  the  tests  reported  herein 
will  give  an  axial  flow  velocity  (between  housing  and  canister)  that  is  rather 
low  in  comparison  with  commercial  practice.  A  few  tests  were  run  with  a. 

6.  5-in.  insert  within  che  bousing  to  increase  the  axial  flow  velocity  from 

the  original  0.  21  ft/sec  to  0.  48  ft/sec,  the  latter  value  bemg  in  line  with 

commercial  design  practice.  There  was  no  serious  entrainment  oi 

free  water  into  the  effluent  fuel  when  using  the  5.  5-in.  housing,  as  demonstrated 

by  the  following  data,  all  from  tests  by  Procedure  10  on  JP-5  containing 

16  lb/Mbbl  of  Santoiene  C: 


Teat 

no. 

Effective  housing 
diameter,  hi. 

Maximum 
fra<  water, 
mg/lit  or 

F  uel 

WSIM 

64 

8 

i-2 

60 

65 

8 

1-2 

85 

c6 

6.  5 

2-3 

77 

67 

6.  5 

0-1 

81 

68 

6.  5 

3-4 

58 

70 

8 

o 

1 

i  6 

71 

6.  6 

12-!-; 

7  7 

72 

8 

I  -2 

80 

^3 

8 

0-1 

6d 

In  only  one  test  out  of  the-  four  with  the  6.  5-in.  nousing  was  here 
any  indication  of  substantial  amounts  of  free  water  ir.  the  effluent.  Based  on 
late.-  experience,  the  12-14  mg /liter  that  was  observed  is  not  at  all  unusu  1 
e'  en  when  an  element  is  functioning  satisiactorily.  It  n  concluded  tnuc 
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the  test  housing  diameter,  at  least  over  the  range  of  6.  5-8.  0  in.  ,  is  not 
a  critical  factor  in  these  20-gprn  tests.  It  will  be  noted  that  the  WSIM  /alues 
showed  a  rather  large  variation  and  did  not  correlate  with  free  water 
passage. 

4.  EFFECT  OF  INJECTION  WATER  PROPERTIES 

As  discussed  elsewhere  in  this  report,  blends  of  Santolene  C  or 
certain  other  inhibitors  ?l  — fill  show  much  lower  interfacial  tension 

values  when  tested  against  tne  Wright-Paiterson  tap  water  or  against  a 
synthetic  medium-hardness  water  than  when  tested  against  distilled  water. 
Observation  of  this  phenomenon  led  to  the  speculation  that  injection -water 
quality  and  properties  might  be  one  of  the  critical  variables  in  filter- 
separator  testing.  Water  supplies  do  vary  widely  from  on.  test  location  to 
another,  and  extreme  values  may  be  found  for  pH  as  well  as  for  hardness 
and  total  dissolved  solids.  Municipally  softened  water  supplies  are  often 
very  high  in  pH;  values  in  the  9-10  pH  range  have  been  cited  for  some  cities. 
For  example,  Dayton  city  water  and  Wright-Patterson  AFB  water  come  from 
wells  in  the  same  formation;  the  raw'  water  is  ab_»ut  7.  5  pH.  The  minimal 
chlorination  at  Wright-Patterson  AFB  does  not  change  the  pH  significantly. 
Dayton  municipal  softening  results  in  a  pH  around  9-  0,  although  this  may  drop 
off  slightly  before  the  water  reaches  the  ultimate  point  of  use. 

A  number  of  single-element  tests  were  run  to  explore  the  effects  of 
water  properties  on  test  results.  In  ill  tests,  the  base  fuel  was  JP-5, 
with  0.  15%  FSII  in  all  tests  except  one,  and  with  or  without  16  lb/Mbbl  of 
Santolene  C.  The  results  are  listed  in  Table  4.  It  can  be  seer  that  none  of 
these  extreme  variations  in  water  quality  had  any  significant  effect  on 
filter-separator  test  results.  In  the  case  of  the  alkaline  water  samples, 
only  the  carbonate  blend  (Test  97)  was  sufficiently  buffered  that  the  coalesced 
water  stayed  well  cn  the  alkaline  side  throughout  the  test.  The  following 
pH  values  are  of  interest  in  this  connection: 


Test 

no. 

Injection  water 

Injection 
water  pH 

Coales  ced 

Start 

water  pH 
End 

76 

NaC  1  only,  pH  1  0 

10.  0 

7.  4 

7.  8 

92 

Type  B  +  NaOH 

8.  7 

8.  1 

8.  1 

93 

Distilled* 

9.  6 

7.  4 

7.  4 

94 

Distilled* 

8.  9 

7.  2 

6.  9 

95 

Distilled 

7.  1 

6.  6 

6,  8 

97 

Carbonate 

9.  8 

8.  8 

8.  8 

*  System  contaminated  with  alkaline  residues. 
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TAB LL  4.  EFFECT  OF  WATER  COMPOSITION  ON  TEST  RESULTS 


Test  Corrosion 
inhibitor13 

Injection  water 

%  dirt 
load  at 

40  psi 

Maximum 

solids, 
mg/ liter 

Maximum 
free  water, 
mg /liter 

72 

Y  es 

Type  B 

77 

0.  08 

1-2 

?3 

Yesc 

Type  B 

86 

0.  12 

0-1 

74 

Yes 

NaCl  only,  pH  5  d 

ill 

0.  18 

0-2 

75 

Yes 

Nad  only,  pH  7  ^ 

106 

0.  02 

0-1 

76 

Yes 

NaCl  only,  pH  10^ 

100 

0.  06 

0-1 

77 

Yes 

Type  B 

77 

0.  22 

3-4 

73 

Yes 

35%  FSII,  65%  Type  B 

92 

0.  26 

3-4 

79 

Yes 

35%  FSII,  65%  Type  E 

120 

0.  00 

2-3 

SO 

Mo 

lype  B 

169 

0.  14 

0-1 

81 

No 

35%  FSII,  65%  Type  B 

134 

0.  02 

0-1 

82 

No 

Type  B  +  NaCle 

>200 

0.  05 

0-1 

83 

YcS 

Type  3  +  NaCle 

89 

0.  12 

0-1 

91 

Yes 

Type  B 

■  26 

C.  24 

3-4 

92 

Yes 

Typ-  B  +  NaOH,  pH  9.  * 

5  109 

0.  28 

5-6 

93 

Yes 

Distilled1 

89 

0.  01 

2-3 

94 

Yes 

Distilled* 

109 

0.  08 

4-  5 

95 

■_  es 

Distilled 

109 

0,  28 

3-4 

96 

Yes 

Filtered  tap  water 

71 

0.  06 

2-  3 

97 

Yes 

Carbonate,  pH  9.  5® 

126 

0.  12 

3-4 

a. 

All  tests  by  Procedure  10. 

b. 

Base  fuel  JP-5; 

;  FSII  0.  15%  unless  otherwise  indicated. 

c 

No  FSII. 

d. 

Distilled  water 

+  115  mg /liter  NaCl  +  HC1  to  pH  5. 

e. 

NaCl  added  to  give  total  chloride  content  of  932  mg/liter. 

f. 

pH  still  high  (8. 

.  5-9.  5),  presumably  caused  by  contamination  from  Test  92. 

%■ 

Prepared  from  distilled  water,  NaHCOy  and  NaOH; 

final  blend  equivalent 

to  12)  mg/liter  o*  NaHC03  and  55  mg/'liter  of  Na^ 

co3. 

The  "Type  B  +  NaOH"  water  (Test  92)  did  not  work  out  satisfactorily, 
since  the  addition  of  caustic  to  adjust  the  pH  caused  a  great  deal  of  solids 
precipitation,  contaminating  the  system  for  the  following  runs.  The  most 
significant  test  in  this  series  is  that  on  the  carbonate  solution  (Test  9?), 
which  showed  satisfactory  performance  even  at  the  high  water  pH  maintained 
throughout  the  test.  The  interfaciai  tension  of  the  test  fuel  against  this  alkaline 
water  was  very  low,  as  is  generally  the  case  for  Santolene  C  blends.  Here 
the  IFT  against  distilled  water  was  36  dyu/crn,  that  against  injection  water 
only  14  dyn/cm.  Nevertheless,  the  filter-separator  element  periormed  well 
in  separating  this  fuel-water  system  having  an  IFT  of  only  14  dyn/cm.  It 
appears  probable  that  the  standard  ring  method  for  IFT  does  not  give  meaning¬ 
ful  results  in  terms  of  actual  coalescence  performance. 

The  injection  waters  that  were  blended  with  FSH  likewise  did  not 
give  any  handling  problems.  The  composition  containing  35%  FSII  was 
selected  because  such  water  is  approximately  in  equilibrium  with  fuel 
containing  0.  15%  FSII  at  the  normal  test  temperature;  i.  e.  ,  there  wiil  be 
little  or  no  exchange  of  FSII  between  the  phases  when  they  come  into 
contact.  This  was  confirmed  by  the  results  on  FSII  content  of  the  fuel,  which 
remained  at  or  very  near  0.  15%  throughout  the  test,  in  contrast  to  the  usual 
behavior  with  normal  injection  water,  where  the  fuel's  FSII  content  generally 
drops  to  around  0.  02%  during  a  test  by  Procedure  10.  Interfaciai  tensior 
obtained  with  the  35%-FSII  water  were  low,  on  the  order  of  20  dyn/cm. 
Nevertheless,  element  performance  was  very  satisfactory. 

No  concerted  attempt  has  been  made  to  evaluate  the  effects  of 
water-soluble  surfactants  on  element  performance.  Some  indirect  indica¬ 
tions  have  been  given  at  times  when  the  injection -water  system  has  been 
contaminated  inadvertently  with  surface-active  materials  daring  cleaning 
operations.  On  some  occasions,  injection -water  surface  tensions  as  low  as 
40  dyn/cm  have  been  obtained,  without  any  concomitant  effect  on  element 
performance. 

It  must  be  concluded  that  injection-water  quality  and  properties  have 
little  or  no  observable  effect  on  inhibitea-fuel  tests  of  this  type.  This 
conclusion  is  valid  only  within  the  limits  investigated  here.  For  example, 
no  study  has  been  made  of  injection  waters  containing  relatively  large  amounts 
of  silt,  and  it  is  quite  possible  that  some  natural  waters  may  have  very  adverse 
effects  in  plugging  elements. 
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EFFECT  OF  ANTISTATIC  ADDITIVE  ON  ELEMENT  PERFORMANCE 


The  Shell  additive  ASA-3  is  under  consideration  for  general  use  to 
reduce  static  charging  hazards  in  fuel  handling.  A  few  tests  were  performed 
during  this  program  on  ASA-3  blends.  All  of  these  tests  were  in  JP-4 
fuel,  except  a  few  in  JP-5  fuel  that  were  unsatisfactory  in  repeatability. 

The  results  on  JP-4  blends  are  summarized  as  follows: 

Additive  Max.  values, 


Test 

no. 

concn.  a 

Initial  fuel 
properties 

wsim  cTu: 

%  dirt 
load  at 
40  psi 

mg/liter 

ASA, 

mg 

Othe  r , 
lb 

Solids 

F  ree 

water 

Procedure  10 

60 

— 

83 

50 

223 

0.  03 

1  -2 

61  -A 

0.  6 

90 

210 

292 

0.  36 

5-7 

ol-£> 

0.  8 

310 

238 

0.  0/ 

0-1 

62 

0.  8 

Snt,  4 

-- 

310 

220 

0.  06 

1  -3 

Procedure  13- 

■A 

212 

„  . 

AFA,  4 

93 

15 

197 

0.  41 

8-9 

213 

— 

AFA,  4 

94 

15 

186 

0.  27 

13-14 

214 

1 

AFA,  4 

63 

245 

129 

0.  48 

17-18 

215 

1 

AFA,  4 

67 

250 

140 

1.  57 

18-19 

216 

1 

AFA,  4 

72 

260 

111 

0.  72 

18-19 

21  7 

1 

85 

450 

320 

0.  14 

17-18 

218 

1 

96 

380 

274 

0.  13 

5-6 

219 

1 

92 

390 

309 

0.  08 

13-14 

a.  ASA-3  concentrations  in  mg/liter;  corrosion  inhibitor 

concentrations  in  lb/Mbbl;  all  fuels  contained  0.  10-0.  15%  FSII. 

Based  on  these  limited  data,  it  appears  that  the  ASA-3  has  no 
observable  effect  on  element  performance  when  added  to  uninhibited  fuel 
or  to  fuel  containing  Santolene  C,  but  does  interact  with  AFA-1  to  give  poorer 
performance  in  dirt-holding  capacity  and  effluent  quality.  This  lowering 
of  performance  is  accompanied  by  lower  WSIM  values  for  the  fuel  containing 
both  additives. 

The  fuel  conductivity  for  ASA- 3  blends  showed  some  tendency  to 
decrease  during  single -element  tests: 
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Test  no.  6l  -A 

Initial  C.  U,  210 

FinalC.  U.  205 


61  -B 

62 

214 

215 

310 

310 

245 

250 

320 

250 

200 

240 

216 

217 

218 

219 

260 

450 

380 

390 

220 

180 

280 

260 

Although  the  general  trend  of  the  conductivities  was  downward, 
the  decreases  were  not  large  in  most  cases,  and  fuel  conductivity  remained 
mostly  in  the  range  of  200-300  C.U.  In  some  cases,  the  single-element  tests 
involved  rather  long  periods  of  water  injection.  For  example,  in  Test  6l-A, 
water  was  injected  at  1%  of  the  fuel  flow  rate  for  164  min.  Even  under  these 
rather  severe  conditions  of  water  washing,  the  fuel  conductivity  did  not  decreas 
appreciably. 

6.  MIL- F- 8901 A  SPECIFICATION  TESTS 

Tests  84-90  were  run  according  to  Procedures  11  and  12,  which  are 
veev  similar  to  the  Mil  F  8901A  inhiblted-fuei  and  red  iron  oxide  slurry 
tests,  respectively.  The  test  fuel  was  JP-5,  and  the  inhibitor  was  Santolene  C 
at  16  lb/Mbbl. 

Results  from  the  inhibited-fuel  tests  (Nos.  8**-86)  were  fairly  ratis- 
factory.  The  free  water  contents  of  the  effluent  fuel  samples  did  not  exceed 
10-12  mg/liter,  which  is  not  excessive  in  relation  to  the  range  of  values 
normally  experienced  with  Santolene  C  blends.  The  solids  data  included 
two  high  values,  1.  2  and  2.  4  mg/liter,  but  these  are  attributed  to  difficulties 
in  the  determination  that  were  being  experienced  at  ttie  time.  These  difficul¬ 
ties  were  concerned  primarily  with  the  analytical  balance,  but  were  accen¬ 
tuated  by  the  use  of  1 -liter  fuel  samples  as  required  in  MIL-F-8901A 
rather  than  the  gallon  samples  normally  used  in  this  program.  The  dirt¬ 
holding  capacity  showed  the  variation  from  test  to  test  (element  to  element) 
that  has  been  observed  repeatedlv  in  this  program,  with  a  downward  trend 
during  the  course  of  three  tests  on  the  same  batch  of  fuel.  In  terms  of  per¬ 
centage  of  rated  airt-holding  capacity,  the  series  gave  100,  90,  and  84%. 
Marginal-to-failing  results  on  dirt-holding  capacity  have  been  typical  of  the 
results  obtained  in  this  program  with  1 6  -  lb  Santolene  C  blends  and  the  parti¬ 
cular  elements  used  in  the  program. 

Of  the  four  red  iron  oxide  emulsion  tests,  the  first  (No.  87)  was 
invalid  because  of  the  use  of  1%  water  injection  instead  of  the  standard  3%. 

It  is  interesting  to  note  that  this  nonstandard  test  gave  a  much  higher  dirt¬ 
holding  capacity  than  the  three  standard  tests  -  284%  in  Test  87,  in 
comparison  with  1  22,  1  33,  and  190%  in  the  subsequent  tests.  Element 
performance  on  effluent  solids  contents  was  satisfactory.  One  severe  failure 
occurred  through  passage  of  free  water  into  the  effluent,  in  Test  68.  The 
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next  test,  on  the  same  batch  of  fuel,  gave  satisfactory  results  on  free  water, 
and  the  final  test,  on  a  fresh  batch  of  fuel,  gave  even  better  results.  The 
one  severe  failure  on  free  water  passage  cannot  be  attributed  to  any  peculiari¬ 
ties  in  fuel  history,  and  it  appears  that  this  is  simply  another  manifestation 
of  unavoidable  element-to-element  variations.  Post-test  examination 
and  dissection  of  the  failing  element  did  not  reveal  any  defects  that  could  have 
accounted  for  the  failure. 

This  series  of  tests  also  included  a  rather  extensive  comparison  of 
Karl  Fischer  and  AEL  water  contents  with  various  sampling  techniques. 

As  usual,  difficulties  were  being  experienced  with  the  Karl  Fischer  determina¬ 
tions,  and  it  is  difficult  to  draw  any  firm  conclusions  from  the  data.  When 
averaged  results  are  compared,  the  Karl  Fischer  results  attain  more 
'ignificancr'.  and  comparisons  are  possible  with  AEL  data.  The  "free 
water"  contents  from  the  Karl  Fischer  data  represent  the  excess  in  total 
water  content  of  the  effiu=~it  fuvl  in  comparison  with  that  of  the  "clean  fuel," 
i.  e.  ,  the  cleanup  tilter-separator  effluent.  The  following  comparisons 
may  be  made: 


Test 

no. 

Inhibited-fuel:  84 

85 

86 


Average  free  water 
content,  mg/liter 
K-F  AEL 


4  2 

4  5 

4  6 


RIO  emulsion:  87 

88 

89 

90 


-4  1 

7  14+ 

1  4 

0  1 


It  can  be  seen  that  there  is  a  rough  lineup  between  the  two  sets  of 
figures,  which  is  the  best  that  can  be  expected  since  the  sampling  schedules 
were  not  the  same  for  the  two  methods.  The  lineup  is  illustrated  further 
by  breaking  the  data  from  Test  S8  into  two  groups: 

Avg.  K-F  Avg.  AEL 


0-50  min 
57-85  min 


3 

16 


3 

18+ 


These  series  of  tests  also  included  comparisons  of  AEL  values  with 
line  and  bottled  samples  of  300  and  500  ml,  the  latter  size  being  standard 
in  all  of  this  program.  The  general  trends  were  as  expected:  The  line 
samples  gave  higher  values  than  bottled  samples,  and  the  500-ml  samples 
:iave  higher  values  than  300-ml  samples.  The  severe  failure  in  Test  88  was 
picked  up  by  all  four  AEL  sampling  methods.  One  anomalous  result  was  ob Gained 
in  Test  84,  where  a  300-ml  line  sample  gave  a  value  of  20+  and  the  correspond¬ 
ing  500-ml  sample  gave  a  value  of  3-4  mg/liter.  Bottled  samples  taken  at 
the  same  time  gave  0-1  mg/liter.  This  single  anomalous  result  could  stem 
from  water  entrapment  in  the  sampling  line,  or  possibly  from  a  bad  AEL  pad. 

7.  FILTER-SEPARATOR  TEST  PROCEDURE  DEVELOPMENT 

A  number  of  test  procedures  were  colored  to  arrive  at  a  satis¬ 
factory  procedure  for  rating  fuels  and  additives.  Most  of  this  exploratory 
work  was  performed  on  fuel  containing  AFA-1  or  RP-2  corrosion 
inhibitor  at  the  maximum  allowable  concentration  (16  and  20  lb/Mbbl, 
respectively).  Results  from  these  tests  ar**  summarized  in  Table  5. 

It  can  be  seen  that  element  performance  on  effluent  cleanliness  with 
respect  to  solids  was  generally  satisfactory  in  all  procedures  involving 
coarse  AC  dust  (Procedures  10,  1 3-A,  13-B,  13-C,  13-D,  13-F,  13-G, 

13- H,  13-1,  and  14)  with  one  exception,  in  Procedure  13-B.  There,  when 
the  element  was  first  loaded  with  AC  dust  without  the  presence  of  any  water, 
the  subsequent  water  injection  apparently  broke  loose  a  considerable  amount 
of  solids  and  resulted  in  the  value  of  3.  17  mg/liter  shown  in  the  table.  This 
situation  does  not  prevail  when  the  element  is  "wet"  with  water  during  the 
solids  loading  period. 

Other,  finer  solid  contaminants  are  not  handled  properly  by  these 
elements.  The  fine  AC  dust  (Procedures  13-J,  13-K,  13-L,  14-A,  and 

14- B)  tends  to  work  through  the  element.  This  s’ort  of  occurrence  is  not 
always  easy  to  duplicate,  but  it  was  observed  in  most  of  the  tests  involving 
fine  AC  dust.  The  two  red  iron  oxides  included  in  this  program,  1-116 
and  R-9998,  are  far  too  fine  for  retention  by  these  elements  when  the  test 
is  run  with  inhibited  fuel. 

The  fine  AC  dust  also  tended  to  have  a  detrimental  effect  on  the 
coalescing  ability  of  the  elements.  Again,  this  trend  was  not  clear-cut, 
and  the  single  tests  by  a  given  procedure  in  this  series  are  not  any  basis 
fc’*  firm  conclusions.  Rather,  the  trends  noted  here  were  used  to  define 
the  more  logical  avenues  of  further  development. 


TABLE  5.  SUMMARY  OF  SINGLE -ELEMENT  TEST  RESULTS 
FOR  PROCEDURE  DEVELOPMENT 


Dirt  load,  Max,  values, 


%  of  rated 

mg /liter 

Proce 

!  — 

20 

40 

Free 

Max. 

Run 

dure 

WSIM 

psi 

psi 

Solids 

water 

To  tarn. 

Remarks6 

no. 

AFA-1, 

16  lb/Mbbib 

10 

59 

183 

206 

0.  12 

7-9 

0 

8901 A  type  test 

100 

1  3-A 

61 

120 

129 

0,  30 

4  -6 

1 

Dirt  first 

101 

1 3-B 

55 

123 

132 

3.  17 

14-16 

4 

Dirt  loaded  dry 

102 

13-C 

63 

S9 

94 

0.44 

10-12 

5 

3%  water  after  ’oading 

103 

1 3-D 

69 

117 

137 

0.  35 

3-4 

1 

8-br  cycle 

1C4 

13-E 

62 

>166 

--- 

23.  19 

0 

6  7 

RIO  {1-116) 

105 

1 3-F 

61 

89 

100 

0  06 

5-7 

0 

Dirt  rate  25%  norma) 

106 

13- J 

83 

80 

80 

3.  58 

18-20 

2d 

Tine  AC 

150 

13-M 

50 

132 

132 

19.92 

— 

45 

RIO  (R-9998) 

124 

14 

54 

94 

120 

0.  24 

17-19 

0 

Five  4-kr  cycles 

108 

14-A 

79 

83 

83 

5.40 

14- ’■6 

10 

Fine  AC,  2  cycles 

121 

14-A 

66 

86 

86 

1.  31 

20  1 

8 

Fine  AC,  4  cycles 

122 

14-A 

66 

123 

123 

0.69 

20+ 

10 

Fine  AC,  1  cycle 

123 

- - 

RP-2,  20  lb/Mbblb 

10 

Ji 

160 

1”7 

0.20 

8-10 

0 

9°01A  fyp.  test 

110 

1 3-A 

34 

94 

1 00 

0  15 

10-J  1 

1 

Dirt  first 

109 

1-.-G 

43 

49c 

— 

0.  37 

20+ 

51 

Varying  flow  rates 

1  1 1 

12-H 

43 

77 

86 

0.  12 

20+ 

70 

Water  to  fuel  pump 

1 1  2 

13-1 

68 

iOO 

112 

0.  36 

8-9 

i  7 

ditto,  fuel  16  gpm 

1 1 4 

1 3-J 

32 

80 

8C 

J  6.  12 

20+ 

21 

Fine  AC 

115 

1 3-K 

49 

89 

89 

U.  57 

11-12 

3 

Fine  AC,  watei  0.  2  gpm 

116 

1 3-L 

50 

1 14C 

143 

2.  53 

14-1  5 

9 

ditto,  2-hr  run 

i  17 

14-A 

48 

80 

80 

4.  30 

17-18 

16 

Fine  AC,  1  cycle 

118 

14-A 

47 

77 

77 

11.68 

18  19 

14 

Fine  AC,  1  cycle 

119 

14-B 

39 

1 12c 

i  12 

0.  09 

20  + 

9 

Fine  AC,  1  cycle 

120 

a.  Remarks  refer  to  difference  of  given  procedure  from  Procedure  13-.- 

b.  Al.'  fresh-fuel  blends  in  JP-5  with  0.  15  vol.  %  anti-icing  additive. 

c.  Dirt  load  at  10  psi. 
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Subsequent  work  was  concentrated  on  Procedures  13-A  and  13-J, 
using  coarse  and  fine  AC  dust,  respectively.  In  both  of  these  procedures,  the 
element  is  loaded  with  dirt  to  20  psi  while  injecting  water  at  0.  01%  of  fuel 
flow.  Then,  dirt  loading  is  discontinued,  and  the  water  rate  is  increased  to 
1%  of  fuel  flow.  After  15  min  of  this  1%  water  injection,  provided  the 
pressure  drop  is  still  below  40  psi,  the  dirt  injection  is  resumed  and 
continued  to  40-psl  loading.  When  using  fine  AC  dust,  *he  element  will  rarely 
go  for  the  full  15  min  of  1%  water  injection  without  exceeding  40  psi. 

Tests  were  run  by  Procedures  13-.A  and  13-J,  using  various  corrosion 
inhibitors  in  the  fuel,  for  comparison  with  Procedure  10.  In  addition,  some 
tests  were  run  by  the  modified  procedure  13-N,  in  which  tine  AC  dust  is 
injected  at  50%  of  the  normal  rate  to  give  a  7C-min  period  for  loading  to 
nominal  capacity,  and  Procedure  13-0,  ir  which  the  dirt  consists  of  50% 
fine  and  50%  coarse  AC  dus*.  In  order  to  reduce  these  data  to  a  form  that  is 
convenient  for  examination,  an  arbitrary  rating  scale  has  been  set  up, 
based  on  the  maximum  observed  solids,  free  water,  and  effluent  Tolamitor 
readings  during  the  test.  Ratings  on  this  scale  are  summarized  in  Table  6. 

It  will  be  noted  that  the  corrosion  inhibitors  are  divided  into  two 
groups  by  either  procedure  10  or  13-A.  The  Santolene  C,  AFA-1,  RP-2, 
and  Unicor  M  give  passing  results,  while  the  Toiad  244  and  Lubrizol  541 
give  bad  results  when  used  at  the  maximum  allowable  concentrations. 

The  Na-Sul  EDS  was  included  in  these  tests  because  of  its  former  statue  as 
an  inhibitor  qualified  for  use  in  jet  Cels.  As  expected,,  this  inhibitor  gave 
severe  failures  in  coalescence  in  these  tests. 

The  use  of  fine  AC  dust  (Procedure  13  -J)  results  in  a  much  more 
severe  test,  and  failures  are  the  rule  rather  than  the  exception  Since  the 
pass  -fail  criteria  are  purely  arbitrary,  the  test  "severity"  could  be  altered 
at  will  by  changing  these  criteria.  However,  for  a  test  to  be  useful  in 
rating  inhibitors,  it  would  have  to  be  repeatahle;  and  Procedure  13-J  does 
not  give  repeatable  -esults.  Both  dirt  retention  and  coalescence  are  in  a 
rather  critical  balance  when  using  the  fine  AC  dust.,  and  the  test-to-test 
variations  in  results  are  extreme  in  the  case  of  the  lb-lb  Santolene  C 
blends.  Part  of  this  difficulty  may  be  caused  by  the  very  rapid  schedule  of 
events  in  this  test  procedure.  Pressure  drops  increase  very  rapidly  when 
the  water  injection  rate  ir.  increased,  and  close  control  over  the  sampling 
schedule  become  impossible.  Procedure  13-N  was  set  up  to  ease  up  on  this 
schedule  by  injecting  the  dirt  at  a  slower  rate.  Howe  -er,  the  test  repeatability 
was  not  improved,  as  evidenced  by  the  results  cn  Santolene  C  blends,  lhe 
use  of  a  mixture  of  50%  fine  and  50%  coarse  dust  (Procedure  13-0)  did  not 
improve  the  situation. 
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TABLE  6.  GENERALIZED  RATINGS  ON  CORROSION  INHIBITORS 
BY  DIFFERENT  TEST  PROCEDURES 


Concn.  , 

Ratings  in  individual  tests 
by  indicated  procedure 

Inhibitor 

lb/Mbbl 

10 

1 3-A 

13-J 

1  3-N 

13-0 

Santolene  C 

4 

A 

D 

A  E 

16 

Aa 

C 

E  B  C  A  D 

E  B 

C  D  A 

AFA-1 

4 

E 

E 

16 

A 

A 

E  E  E  E 

E  E  D 

C  D 

RP-2 

7 

C 

D 

20 

A 

B 

E  D 

D 

A 

Unicor  M 

9 

A 

E  D 

A  E 

20 

B 

B 

D  D  D 

D  E 

To  lad  244 

5.  5 

D 

20 

E 

E 

E 

Lubrizol  541 

5 

D 

20 

E 

E 

E 

Na-Sui  EDS 

14.  5 

E 

E 

E 

All  tests  in  fresh  jP- 5  with  0.  15  vol.  %  FSII. 


Tests  through  No.  183  included  in  these  ratings 


A  -  very  good 
B  -  pass 
C  -  marginal 
D  -  fail 
E  -  very  bad 


Solids 


Free  wa.te r 


Totamitor 


<0.  4 
<0.  6 
0. 6-1. 0 
>1.0 
>1.0 


<  10 
<  15 
1  5-20 
20+ 
20++  + 


<5 

<10 

10-15 

>15 

>30 


A  test  is  classed  as  A  or  B  only  if  all  three  of  the  ratings  meet  the  require¬ 
ments.  It  is  assigned  the  lower  rat’ng  class  of  C,  D.  or  E  according  to  the 
worst  rating  of  the  three  parameters. 


a.  Six  tests  rated  A,  one  test  rated  B. 


38 


There  would  be  little  advantage  in  deviating  from  the  standard 
MIL-F-8901A  inhibited- fuel  test  procedures  unless  gains  can  be  demonstrated 
in  discrimination  among  additives,  or  repeatability  can  be  improved,  or  a 
more  realistic  test  in  terms  of  field  conditions  can  be  developed.  Thus  far, 
attempts  to  develop  a  more  critical  test  in  terms  of  discrimination  among 
additives  have  led  to  extremely  poor  repeatability.  Extensive  comparisons 
of  repeatability  of  results  on  difi  rent  additives  are  not  available  for 
Procedure  10.  the  procedure  most  closely  resembling  the  8901A  procedure. 
Results  on  lb-lb  Santolene  C  olends  with  Procedure  10  have  shown  repeatable 
results  so  far  as  effluent  quality  is  concerned,  but  the  dirt-hoiding  capacity 
results  are  extremely  variable,  as  discussed  previously  in  this  report. 

Procedure  13-A  is  considered  to  be  more  "realistic"  in  term*  of 
field  conditions  than  is  Procedure  10  or  the  8901 A  procedure,  where  the 
element  and  fuel  are  water-washed  by  60  min  of  1%  water  injection  before 
the  really  critical  part  of  the  test  commences.  If  icing  inhibitor  is  present 
in  the  fuel,  it  will  be  largely  removed  by  such  washing,  and  othei  effects 
on  the  fuel  and  element  are  certainly  possible.  The  actual  extraction  of 
FSII  from  the  fuel  has  been  found  to  approximate  the  equilibrium  condition 
with  a  distribution  coefficient  of  200/1  between  the  water  and  fuel  phases. 
Introducing  some  simplifying  assumptions,  the  equation  governing  tb  s 
extraction  is 


log  B/B0 


-200  RF 
2.  3  V(1  +  200R) 


where  B 

Bo 

t  r 

F 

R 


inhibitor  concentration  in  fuel  at  time  t, 
initial  inhibitor  concentration  in  fuel, 
total  fuel  volume  in  system, 
fuel  flow  rate,  and 

water  injection  ratlw.  \  water  rate/fuel  rate). 


For  tests  in  the  Al/SS  loop,  V  =  600  gal,  F  ~  20  gpm,  an'’  a  =  0.01 
for  1%  water  injection.  If  the  initial  FSII  concentration  -  0.  15%,  the 
equation  reduces  to 

log  B  =  -0.  «?. 3  -  C.  00968  t 

where  B  is  in  volume  %  and  t  is  in  minutes.  From  this  equation,  it  is  found 
that  60  min  of  1%  water  injection  w  ill  extract  74%  of  the  original  FSII, 
i.  e.  ,  the  concentration  in  the  fuel  after  60  mm  is  0.  039%.  Experience  has 
indicated  that  actual  results  follow  this  equation  fairly  well. 
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Assuming  that  it  is  desirable  to  avoid  this  initial  water-wash 
procedure  in  testing  fuels  and  corrosion  inhibitors,  the  most  feasible  approach 
is  to  load  the  dirt  to  (say)  20  psi  with  a  minimum  amount  of  water  injection, 
then  enter  the  critical  part  of  the  test.  Loading  with  dry  dirt  without 
water  is  unrealistic  in  the  other  direction.  Procedure  13-A  represents 
the  best  compromise  in  this  respect,  using  0.01%  water  injection  during 
the  initial  dirt  loading  period,  and  Procedures  13-J  and  13-0  have  followed 
the  same  schedule. 

A  thorough  evaluation  of  test  repeatability  has  been  delayed  by  the 
question  of  fuel-blend  repeatability.  Considerable  care  has  been  taken  in 
handling  and  blending  the  fuel  to  ensure  that  the  fresh  fuel-inhibitor  blend 
for  each  test  is  made  up  in  the  same  manner.  Nevertheless,  one  cannot 
assume  that  fuel  remains  the  same  from  day  to  day,  and  certainly  not  that 
one  can  obtain  a  new  batch  of  fuel,  even  from  the  same  refinery,  that  will 
match  the  previous  batch  exactly.  For  these  reasons,  some  form  of  clay 
treatment  has  been  adopted  for  base  stock  preparation  in  much  filter- 
separator  test  work,  and  such  treatment  is  specified  for  the  inhibited-fuel 
test  in  the  proposed  MIL-F-8901B. 

It  is  not  yet  firmly  established  to  what  extent  the  test-to-test  variations 
in  the  single-element  program  may  be  attributed  to  fucl/additive 
variation,  and  how  much  to  element-to-elemcnt  variation.  All  of  the  data  from 
this  program  are  being  prepared  for  computer  analysis.  At  the  same  time, 
new  series  of  single-element  tests  have  been  initiated  in  which  the  bane  fuel 
is  clay-filtered  prior  to  each  run,  to  determine  whether  cleaning  up  the  fuel 
(and  thus  eliminating  major  fuel  and  fuel/additive  variations)  will  improve 
the  test  repeatability  to  any  great  extent.  At  the  time  of  writing  this  report, 
the  test  program  on  clay-filtered  fuel  is  still  in  progress.  Although  the 
results  have  not  yet  been  analyzed  in  any  depth,  preliminary  indications  are 
disappointing;  this  lends  strength  to  the  presumption  that  element-to-element 
variations  are  indeed  the  major  factor  influencing  test  repeatability. 

8.  CORRELATION  BETWEEN  WSIM  AND  SINGLE-ELEMENT  RESULTS 

Although  computer-programmed  analysis  of  this  correlation  (or 
lack  thereof)  is  still  pending,  certain  conclusions  can  be  drawn  from  simple 
examination  of  the  data.  Results  from  a  group  of  tests  by  various  procedures 
are  shown  graphically  in  Figure  3.  Most  of  the  points  relating  effluent 
free-water  content  to  fuel  WSIM  fell  within  a  broad  band.  The  points  outside 
this  band  represent  blends  of  RP-2  or  Unicor  M.  In  general,  these  inhibitors 
give  very  low  WSIM  values  in  relation  to  their  effects  on  single-element 
performance.  For  example,  in  one  run  on  a  Unicor  M  blend,  the  maximum 
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Maximum  free  water  cont«nt 
of  effluent,  mg/liter 


0  20  40  60  80  )  00 


Fuel  WSIM 

Notes:  Data  fretn  single  -  element  tests  through  No.  165 

on  inhibited  JP-5  fuels  Proce  ’  re  10  13-A, 

!  3-J,  or  1  3-N. 

Out  of  a  total  of  55  data  poiv.ts,  4S  fail  within 
band  between  curves. 

Seven  poir*--  out3tde  band  are  rvP-2  or  Unicor  M 
o  lends . 
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FIGURE  3.  RELATION  BETWEEN  FREE  WATER  IN 
SINGLE- ELEMENT  TESTS  AND  FUEL  WSIM 
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free  water  content  observed  was  only  5-6  mg/liter;  yet  the  fuel  WSIM  was 
27,  which  would  normally  be  considered  to  be  indicative  of  extremely  poor 
coalescence  properties. 

For  purposes  of  reference,  the  seven  points  shown  in  the  figure 
represent  the  following  tests: 

109  RP-2  20  lb/Mbbl  Procedure  13-A 

110  RP-2  20  lb/Mbbl  Procedure  10 

115  RP-2  20  lb/Mbbl  Procedure  13-J 

136  Unicor  M  9  lb/Mbbl  Procedure  13-A 

137  Unicor  M  20  lb/Mbbl  Procedure  13-A 

138  Unicor  M  20  lb/Mbbl  Procedure  10 

139  Unicor  M  20  lb/Mbbl  Procedure  M-J 

Quite  obviously,  the  "correlation  band"  shown  in  the  figure  does  not 
cover  such  inhibitors,  which  may  have  relatively  mild  effects  on  coalescence 
in  filter-separator  elements  but  depress  the  WSIM  very  markedly. 

If  the  right-hand  boundary  of  the  band  represented  a  firm  boundary, 
then  one  could  set  WSIM  limits  corresponding  to  any  given  free  water  content 
of  the  effluent  fuel.  F^r  example,  a  minimum  WSIM  of  80  would  ensure 
against  any  serious  failures  in  coalescence,  and  a  minimum  WSIM  of  90 
would  guarantee  that  the  free  water  content  of  the  effluent  would  not  be  much 
over  10  mg/liter.  Unfortunately,  this  boundary  is  by  no  means  firm.  As 
discussed  in  the  next  section  of  this  report,  some  surfactants  can  have 
extremely  adverse  effect;  on  coalescence  without  much  effect  on  the  WSIM 
value. 

In  view  of  the  poor  situation  on  repeatability  of  separometer  results, 
not  too  much  reliance  can  be  placed  on  these  values  as  a  guide  to  effects  on 
coalescence. 

9.  EFFECT  OF  SULFONATES  AND  NAPHTHENATES  ON  COALESCENCE 

The  effects  of  four  fuel-soluble  surfactants  were  studied  by  means 
of  single -element  and  separometer  tests.  The  materials  studied  were  as 
follows: 

Pefronate  L  -  sodium  sulfonate,  commercially  available,  62%  active 
ingredient,  425  mol.  wt.  ;  typical  of  suifonate  emulsifiers  used  in  "soluble 
oils"  and  similar  products. 
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Petronate  CR  -  same,  but  513  mol.  wt.  ;  typical  of  sulfonates  used 
in  rust  preventives. 

Naphthenate  N-A-l  -  sodium  naphthenate,  laboratory-prepared, 

25%  active  Ingredient,  332  mol.  wt.  This  was  prepared  from  Sunaptic  A 
acids,  which  are  derived  from  lube  oil  treating  and  are  higher  in  molecular 
v’eight  than  co^-^ntional  gas-oil  or  kerosine  naphthenic  acids;  hence,  the 
sodium  salts  of  tnese  acids  are  more  oil-  and  fuel  -soluble  than  are  conventional 
sodium  naphthenates. 

Naphthenate  N-C-2  -  same,  but  437  mol.  wt.  ;  made  from  Sunaptic  C 
acids,  which  represent  the  top  end  of  the  molecular  weight  range  available. 

Single-element  tests  on  blends  of  these  surfactants  in  JP-5  fuel 
indicated  rather  extreme  differences  in  effects  on  element  performance. 

The  following  ratings  are  based  on  the  same  arbitrary  scale  used  previously 
in  this  report  (see  Table  6),  except  that  here  separate  ratings  are  given  for 
the  water  and  solids  performance.  All  tests  were  performed  by  Procedure 
13-A. 


Petronate  L,  mg/liter: 

C.  02 

0.  05 

0.  20 

1.0 

Solids 

rating 

A 

E  E 

E 

E 

Water 

rating 

A 

D  E 

E 

E 

Petronate  CR,  mg/liter; 

0.  02 

0.  05 

0.  10 

0.  20 

0. 

25  0.  50 

Solids  rating 

A 

A 

A 

A 

C 

C  E 

W  ater 

rating 

A 

A 

A 

3 

A 

A  B 

N-A-l, 

mg/liter: 

0.  50 

1.  0 

S 

10 

Solids 

rating 

D 

E 

E 

E 

W  ater 

rating 

A 

A 

D 

N-C-2, 

mg/  liter- 

t.  0 

10 

50 

Solids 

rating 

R 

D 

E 

W  ater 

re  ting 

A 

A 

A 

The  sulfonates  wore  effective  in  disrupting  the  coalescence  operation 
at  much  lower  concentrations  than  were  the  naphthenates,  and.  for  each  class, 
th.-  lower  motei-ii!,  r  weight  rnatei  ill  had  the  greater  effec  t.  A  better  comparison 
can  be  made  by  brim  ng  the  surfactant  concentrations  to  a  common  denominator 
in  terms  of  active  ingredient: 
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Sulfonates 

Naphthenates 

L  CR 

N-A-l  N-C-2 

Minimum  concentration  for  failure, 
mg/liter  active  ingredient 

0.  0J1 

0.  31 

0.  12 

2.  5 

Type  of  failure  (solids,  water) 

Both 

S 

S 

S 

Mol.  wt.  active  ingredient 

425 

512 

332 

437 

Mol.  wt.  of  hydrocarbon  radical 
in  active  ingredient 

322 

410 

265 

360 

Approx,  no.  C  atoms  in  radical 

24 

30 

19 

26 

Within  the  molecular  weight  range  covered  in  each  class,  the  effects 
on  filter-separator  performance  decreased  with  increasing  molecular 
weight.  However,  not  enough  different  molecular  weights  were  covered 
to  establish  whether  any  one  of  these  materials  represents  the  maximum- 
effect  molecular  weight.  Such  a  maximum -effect  phenomenon  is  typical  of 
most  homologous  series  in  emulsifying  power  and  other  surface-related 
properties.  The  Petronate  L  is  widely  used  for  emulsification,  and  it  may 
well  be  near  the  "optimum”  molecular  weight.  The  fact  that  the  sulfonates 
had  greater  effects  in  these  te  ts  than  did  the  naphthenates  cannot  be  generalized, 
since  one  cannot  be  sure  that  the  naphthenates  are  anywhere  near  the 
"optimum"  molecular  weight  for  that  class.  It  is  quite  possible  that  a 
naphthenate  midway  in  molecular  weight  between  the  N-A-l  and  N-C-2  could 
have  optimum  (worse)  effects  than  either.  Structural  effects  as  well  as 
molecular  weight  will  determine  the  relative  emulsifying  power. 

WSIM  values  of  the  surfactant  blends  are  plotted  against  surfactant 
concentration  in  Figure  4.  The  curves  for  the  Petronate?  and  for  the 
N-C-2  are  reasonably  smooth,  with  little  scatter  (except  one  point  off  curve 
for  the  Petronate  CRv.  The  data  on  the  N-A-l  naphthenate  are  badly 
scattered.  Since  only  four  data  points  are  involved,  this  behavior  of  the 
N-A-l  could  be  mere  coincidence,  or  it  could  reflect  more  ser  ous  effects 
of  adsorption  for  this  particular  surfactant.  Since  the  N-A-l  is  the  lowest  in 
molecular  weight  and  presumably  the  least  fuel-soluble  of  the  four 
surfactants,  it  would  be  expected  to  show  *he  strongest  adsorption  on  sample- 
container  surfaces.  It  is  in  fact  rather  surprising  that  the  data  on  the  other 
surfactants  are  as  regular,  since  adsorption  could  change  the  concentrations 
significantly.  For  Petronate  L,  monumolecular  adsorption  on  the  walls  of  a 
1 -gallon  container  would  be  expected  to  remove  about  0.  33  nig  oi  active 
ingredient  from  the  bulk  Liquid.  Many  of  the  Petronate  L  blends  contained 
far  less  than  this  amount  of  active  ingredient. 
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FIGURE  4.  EFFECTS  OF  SURFACTANTS  ON  WSIM 
AND  ELEMENT  PERFORMANCE 


In  Figure  4,  the  blends  that  gave  failures  in  the  single-element 
tests  are  indicated  by  solid  points.  It  will  be  observed  that  failures  were  obtained 
at  WSIM  values  above  70  for  all  surfactants,  and  at  WSIM  values  above  80 
for  three  of  the  surfactants.  This  statement  includes  filtration  failures 
(solids)  as  well  as  coalescence  failures  (water).  The  picture  on  coalescence 
failures  alone  may  be  seen  more  clearly  in  terms  of  the  effluent-water  vs. 

WSIM  plot  shown  previously  as  Fhure  3.  Three  of  the  data  points  for  the 
surfactant  bleeds  will  fall  to  the  right  of  the  boundary  curve: 

Petronate  L,  0.  05  mg/liter:  WSIM  82,  free  water  20+  mg/liter 

ditto  WSIM  76,  free  water  20+++  mg/liter 

Petronate  CR,  0.  05  mg/litcr:  WSIM  94,  free  water  8-9  mg/liter 

The  two  points  for  the  Petronate  L  represent  the  only  clear-cut  coaic:cence 
failures  that  have  been  encounte  ved  in  this  program  at  such  high  WSIM 
values. 

Incidentally,  the  coalescence  failures  in  such  tests  are  generally 
quite  rapid.  For  example,  in  Test  185  (0.  2  mg/liter  of  Petronate  L), 
the  Totamitor  started  to  indicate  serious  contamination  after  only  10  min 
of  dirt  and  water  injection.  The  function  of  such  surfactants  seems  to  be  an 
immediate  disruption  of  the  coalescence  and  filtration  processes,  rather  than 
the  gradual  "disarming"  of  the  coalescer  by  adsorption  of  the  surfactant, 
which  is  often  cited  as  a  mechanism  of  failure  in  field  service, 

The  interfacial  tension  values  on  these  blends  were  in  the  range  of 
37-46  dyn/cm,  which  is  normally  associated  with  "good"  fuel  that  will  offer 
no  problems.  All  of  these  values  refer  to  the  standard  ASTM  platinum-ring 
method  for  surface  tension.  These  particular  blends  were  also  checked 
by  the  hydrophobic -ring  technique,  both  immediately  after  forming  the  inter¬ 
face  in  the  IFT  test  and  after  aging  the  interface  for  16  hr.  Values  down  to 
26  dyn/cm  were  obtained  on  the  aged  interfaces,  but  nothing  low  enough 
to  have  predicted  the  drastic  effects  on  coalescence  that  were  encountered. 

All  of  the  surfactants  gave  filtration  failures  (passage  of  solids), 
usually  at  a  surfactant  concentration  where  coalescence  performance  was  still 
reasonably  satisfactory.  Such  a  role  of  surfactants  has  not  been  publicised 
nearly  as  much  as  their  role  in  affecting  coalescence.  The  question  naturally 
arises  as  to  whether  this  effect  is  indeed  an  actual  or  potential  problem  in 
the  field,  or  whether  it  is  peculiar  to  our  particular  test  conditions.  In 
these  tests,  the  highest  solids  contents  in  the  effluent  fuel  normally  occurred 
in  the  sample  taken  at  20  psi.  At  this  ooint  in  the  test  period,  the  dirt 
feed  has  just  been  turned  off  and  the  water  injection  rate  has  been  increased 


from  0.01  to  1%.  Even  though  this  increase  is  accomplished  gradually  and 
carefully,  it  evidently  forces  some  dirt  through  the  element.  With  the 
coarse  AC  dust  used  in  these  tests,  no  such  "unloading"  occurs  except  in  the 
presence  of  surfactants  or  certain  corrosion  inhibitors  that  have  i imilar 
effect®.  With  the  surfactants  under  discussion  here,  large  amounts  of  solids 
may  pass  through  the  element  at  other  times  in  the  test  sequence,  and  there 
is  a  definite  trend  toward  regular  passage  of  solids  at  concentrations  of 
0.  5-1.0  mg/liter  in  the  effluent  even  when  no  severe  failure  is  feting  observed 
in  either  filtration  or  coalescence.  An  example  of  this  behavior  may  be  seen 
in  Test  196,  with  0.  5  mg/liter  of  Petrouate  CR,  where  a  solids  content  of 
0.  46  mg/liter  was  observed  5  min  after  the  start  of  the  test,  2.  25  mg/liter 
at  the  20  -psi  point,  0.  65  mg/liter  at  5  min  later,  and  0.  59  mg/liter  at  the 
40-psi  point.  During  all  of  these  operations,  the  free  water  content  of  the 
effluent  did  not  exceed  10-12  mg/liter. 

The  surfactants  also  tend  to  decrease  the  dirt-holding  capacity  of 
the  element,  i.  e.  ,  to  plug  it  faster.  The  dirt-holding  capacity  was  above 
100%  rated  capacity  in  all  tests  in  which  filtration  performance  (effluent  solids) 
was  rated  as  "very  good.  "  When  filtration  performance  was  rated  as 
"very  bad,"  i.  e.  ,  when  excessive  amounts  of  solids  were  coming  through 
into  the  effluent,  the  dirt-holding  capaci*y  was  also  low.  In  other  words, 
plugging  and  passage  of  solids  through  the  element  tended  to  go  together. 

There  we--  some  exceptions  to  this  rule,  generally  when  coalescence  failures 
were  occurring  at  the  same  time.  It  may  be  theorized  that  the  finely  divided 
water  passing  through  the  element  at  such  times  tends  to  wash  along  the 
solids  and  thus  minimize  plugging  but  accentuate  the  passage  of  solids. 

It  would  appear  that  surface-active  materials  may  act  both  as 
dispersants  and  as  emulsifying  agents  and  thus  affect  filter- separator 
performance  adversely  from  two  directions.  For  any  given  surfactant,  as 
the  concentration  is  increased,  one  of  these  phenomena  may  become  evident 
before  the  other. 

This  picture  is  based  on  rather  broad  extrapolations  and  inferences. 
However,  it  may  be  useful  in  interpreting  filter-separator  test  and  field 
performance  data.  This  picture  also  suggests  that  fuel  quality  control  should 
include  some  type  of  dispersancy  test  as  well  as  a  coalescence  test. 

No  work  has  been  done  along  this  line  in  this  program. 

10.  EFFECT  OF  ELEMENT  DRAINING  AND  STANDING 

It  has  been  suggested  that  filter-separator  elements  may  be  affected 
adversely  when  they  are  drained  of  fuel  and  allowed  to  str.nd  for  a  few  days 
or  weeks.  One  test  was  run  in  this  program  as  a  check  on  this 
phenomenon.  In  this  test  (logged  as  Nos.  203-A  and  204),  an  element  was 


47 


installed  in  the  regular  test  housing  with  canister  and  subjected  to  uninhibited 
JP-5  fuel  flow  with  1%  water  injection  for  60  rrin,  after  which  the  housing 
was  drained  of  fuel,  sealed,  and  left  v/ith  element  and  canister  undisturbed 
for  two  weeks.  At  the  end  of  that  period,  it  wan  subjected  to  a  test  by  Pro¬ 
cedure  13-A  on  JP-5  inhibited  with  16  lb/Mbbl  of  Santolene  C  and  0.  15% 

FSH.  The  element  performed  satisfactorily  up  to  20  psi,  but  thereafter 
there  was  a  gross  failure  in  coalescence,  with  effluent  water  contents  of 
2.0+++  mg/liter  being  recorded.  It  is  not  possible  to  relate  such  "20+++" 
ratings  directly  to  the  actual  water  content,  but,  from  some  rough  correla¬ 
tions,  it  is  believed  that  a  rating  of  20++t  based  on  pad  color  will  generally 
correspond  to  free  water  contents  above  100  mg/liter. 

This  sort  of  failure  is  highly  unexpected  for  Santolene  C  blends. 
Although  this  single  test  cannon  be  conclusive,  the  results  do  ruggett  the 
need  for  rr  :>rc.  work  in  this,  area 

11.  CLAY  TREATMENT  OF  BASE  FUEL 

During  the  last  few  tests  reported  here,  a  throe  element  clay  fiitei 
was  installed  for  treating  the  base  fuel  prior  to  each  single-element  test. 

The  total  amount  of  clay  in  trie  three  elements  is  approximately  2i  3  ;2  lbs. 
For  successive  tests  on  inhibited  fuels,  it  was  assumed  that  the  clay  filter 
would  remove  all  of  the  corrosion  inhibitor  or  other  surfacc-act’ve  material 
remaining  from  the  previous  test,  and  the  fuel  would  then  be  reblended  with 
additives  to  the  desired  concentration. 

It  was  found  that  clay  treatment  restored  rhe  fuel  WSIM  to  the  high 
90's  in  all  cases.  The  original  set  of  elements  installed  in  the  filter  finally 
failed,  as  evidenced  by  a  drop-off  in  WSIM  of  the  treated  fuel.  At  that 
time,  the  cumulative  throughput  for  this  40-gpm  filter  was  33,  300  gal, 
including  multiple  passes  and  recirculation  in  the  total.  The  cumulative 
fuel  volume  treated  was  12,000  gal,  of  which  .1,641  gal  was  uninhibited  fuel 
and  10,  339  gal  was  inhibited  fuel.  It  was  calculated  that  the  total  amount  of 
inhibitors  passed  into  the  'Tay  elements,  and  presumably  retained  there, 
was  about  4  lb,  roughly  50%  Santolene  C,  25%  AFA-1,  and  25%  RP-2.  The 
failure  finally  came  while  RP-2  blends  were  being  tested.  Installation  of 
new  clay-filter  elements  and  subsequent  treating  restored  the  base-fuel 
quality  to  a  high  level. 

Complete  riata  on  single-element  tests  completed  dur'ng  this  period 
and  involving  clay- treated  base  fuel  are  included  in  Appendix  A.  These  re¬ 
sults  will  not  be  discussed  in  detail  in  this  report,  as  additional  runs  are 
needed  (and  are  in  process;  to  establish  whether  clay  treating  \s  ill  improve 
the  repeatability  of  test  -  u its. 
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SECTION  VI 


SMALL-SCALE  COALESCENCE  APPARATUS 


In  investigating  the  utility  of  various  media  in  coalescing  water 
droplets  dispersed  in  fuel,  it  is  necessary  io  have  some  sort  of  small- scale 
apparatus,  since  full-scale  testing  obviates  any  extensive  screening  program 
and  introduces  complications  of  its  own.  Other  investigators  have  made 
use  of  the  ASTM- CRC  water  separometer  for  this  purpose.  This  instrument 
has  one  primary  advantage  -  availability  -  and  many  disadvantages.  Among 
the  major  disadvantages,  one  may  cite  the  lack  of  precise  control  over  the 
water  dispersion  procedure,  the  limitation  on  the  amount  of  test  fuel  that 
can  be  handled  on  a  once -through  basis,  the  absence  of  any  indication 
of  test-cell  pressure  differential,  the  lack  of  independent  control  of  media 
density,  the  reliance  on  turbidity  measurements  as  ah  indicator  of  coalescence 
efficiency,  and  the  possible  effects  of  pump  wear  debris  on  media  performance. 
As  an  instrument  for  routine  quality  control,  the  separometer  is  useful  but 
is  presently  subject  to  poor  repeatability  and  reproducibility  of  results. 

Rather  than  attempt  to  "improve"  the  separometer  for  use  in  research  on 
media,  we  have  taken  the  route  of  development  of  new  apparatus. 

This  development  and  design  have  gone  through  several  stages,  and 
there  will  undoubtedly  be  other  changes  made  as  the  work  progresses.  Here 
we  will  describe  the  apparatus  in  its  present  form. 

It  was  decided  to  design  the  apparatus  on  the  basis  of  a  fuel  throughput 
of  0.  05  gpm.  Premix  cf  fuel  and  water  was  not  desired,  since  time -dependent 
interactions  among  fuel,  water,  and  inhibitor  during  long-term  runs  would 
introduce  new  variables  that  would  be  very  difficult  to  interpret.  Instead, 
iv  was  decided  to  inject  water  directly  into  a  flowing  fuel  stream  entering 
some  type  of  mixer  of  homogenizer. 

Most  laboratory  homogenizers  or  mills  are  far  too  large  for  this 
application.  The  model  finally  selected,  a  Manton-Gaulin  laboratory 
homogenizer,  is  somewhat  oversize  for  satisfactory  service  at  0.05  gpm, 
since  operation  at  this  low  throughput  would  create  excessive  heating  of  the 
fluid.  This  problem  was  solved  by  operating  the  homogenizer  at  0.  2  gpm, 
discarding  about  75%  of  the  fuel-water  stream  through  a  back-pressure 
regulator  that  also  serves  to  maintain  a  constant  supply  pressure  to  the 
coalescer  cell. 

A  flow  plan  of  the  apparatus  in  its  present  form  is  shown  in 
Figure  5.  Fuel  and  water  are  fed  under  helium  pressure  into  the  homogenizer 


‘inlet.  The  water  injection  line  is  1 /16-in.  tubing  that  is  fitted  into  the 
homogenizer  inlet  so  that  the  entering  fuel  stream  carries  the  water  on  into 
the  homogenizer,  without  any  possibility  of  holdup.  The  fuel  reservoir  is 
a  15-gallon  stainless  steel  pressure  vessel.  With  the  present  flow  plan, 
the  fuel  reservoir  is  pressurized  tc  only  20  psi,  since  the  only  function  of  the 
pressurization  is  to  move  the  fuel  into  the  homogenizer.  The  water  reservoir 
is  pressurized  to  40  psi.  Both  reservoirs  are  designed  for  much  higher 
pressures. 

The  aomogenizer  is  essentially  a  high-pressure  piston  pump  with  a 
variable-area,  spring-loaded  orifice.  Homogenizer  discharge  pressure  is 
normally  set  at  500  psi  to  minimize  the  heating  effect.  The  homogenizer  is 
capable  of  operation  at  much  higher  discharge  pressures,  but  500  psi  is 
sufficient  to  give  efficient  and  reproducible  dispersion  of  water  in  fuel. 

The  pulsating  flow  of  this  type  of  a  homogenizer  is  a  considerable  disadvantage 
for  use  ir  ihis  apparatus,  and  several  design  changes  were  made  before  the 
present  flew  plan  was  established.  The  use  of  two  accumulators,  properly 
placed,  smooths  out  the  flow  sufficiently  that  very  little  pressure 
fluctuation  is  observed  at  the  coalescer  cell. 


The  water-in-fuel  dispersion  from  the  homogenizer  passes  through  a 
heat  exchanger  for  temperature  control  and  is  then  split  into  two  streams. 

The  larger  stream  passes  through  a  back  -pressure  regulator  and  rotameter 
and  is  discarded.  The  back -pressure  regulator  is  normally  set  at  70  psi. 

The  smaller  stream  is  supplied  at  70  psi  to  the  coalescer  cell;  it  then  flows 
through  the  settling  chamber  and  rotameter,  thence  to  a  sampler  or  to  -  aste. 

The  coalescer  ceil  is  designed  for  independent  loading  of  multiple 
layers  of  the  same  or  diflerent  media,  each  with  independent  control 
of  degree  of  compression.  This  was  achieved  by  the  use  of  separate  sub- 
assemblies  within  the  cell.  Such  a  design  creates  compilations  in  leading  and 
sealing  the  cell,  but  the  independent  control  on  each  layer  of  media  is 
considered  t  ^  be  an  absolute  necessity. 

The  settling  chamber  is  glars,  of  the  same  general  onl iguration  as 
that  of  the  ASTM  separometer.  However,  it  is  designed  for  operation  under 
pressures  up  to  10U  psi,  so  that  system  pressure  can  be  maintained  through 
and  past  this  point.  This  arrangement  pr,  vents  any  difficulty  with 
evolution,  finct  the  depres  suriratior  point  (the- needle-  valve  for  flow 
regulation)  is  beyond  the  test  section.  The  original  settling  chamber  was 
small,  on  the  order  of  the  sepsrcmtter  settling  amber  t.arly  operation 
indicated  .hat  entrainment  of  fairly  large  water  droplets  w  a*  oi  furring,  so 
that  *h<*  effluent  would  contain  fairly  large  amounts  of  free  water  ever,  when 
the  coalescing  section  was  functioning  efficiently  .  Th  $  tamo  difficulty,  v>\ 


the  way,  is  present  in  operation  of  the  separometer.  For  the  separometer, 
the  difficulty  was  resolved,  in  effect,  by  ignoring  it.  That  is,  the  turbidity 
meter  in  the  separometer  is  insensitive  to  relatively  large  amounts  of  water 
so  long  as  it  is  not  very  finely  dispersed;  hence,  a  "good"  separom  *er  reading 
can  be  obtained  with  large  amounts  of  free  water  in  the  effluent.  This  solution 
was  not  considered  satisfactory  for  the  present  small-scale  apparatus.  A 
larger  settling  chamber  was  designed  and  fabricated  recently,  and  this  appears 
to  have  resolved  the  problem. 

The  major  problem  that  has  not  been  resolved  is  that  of  how  to  place 
a  quantitative  rating  on  effluent  quality.  Turbidity  measurements  are 
considered  unsuitable  because  of  the  major  influence  of  degree  of  dispersity 
of  the  water.  Most  of  the  efforts  in  this  direction  have  been  directed  toward 
the  use  of  the  AEL  free  water  detector.  This  apparatus  and  technique  have 
two  limitations  for  this  application.  The  top  end  of  the  rating  scale  is 
20  mg/liter,  so  there  is  no  possibility  of  even  s  »miquantitative  comparisons 
above  that  level.  The  other  problem  is  the  poor  flow  pattern  and  fluorescence 
pattern  obtained  with  the  AEL  apparatus  at  the  low  flow  rates  involved.  The 
question  of  how  to  rate  effluent  quality  has  not  been  resolved  satisfactorily, 
and  in  fact  this  has  been  one  of  the  major  limitations  to  successful  use  of  this 
apparatus. 

Most  of  the  operation  of  this  unit  to  date  has  been  in  the  category  of 
design  refinement  and  shakedown  testing,  and  it  does  not  appear  pertinent  to 
present  data  at  this  time.  In  general,  it  may  be  said  that  satisfactory 
operation  has  been  achieved,  but  the  major  problem  of  assigning  a  quantitative 
performance  rating  has  not  been  resolved.  During  the  course  of  the  design 
refinement  and  shakedown  testing,  numerous  problems  in  flow  control  had 
to  be  resolved.  For  example,  water  flow  rates  below  1  ml/min  have  to  be 
maintained  and  measured  accurately.  Damping  of  the  pulsations  of  the  homogenizer 
and  proper  arrangement  of  accumulators,  homogenizer,  and  water  injection 
system  required  considerable  study  and  redesign.  These  problems  have  been 
resolved,  and  full  use  of  the  apparatus  is  limited  only  by  the  problem  of  effluent 
rating. 

In  most  of  the  initial  operation  of  this  apparatus,  fiberglass  media 
have  been  used  in  the  coalescer  cell.  Sven  within  the  general  class  of  resin- 
bonded  glass  fiber  blanket,  materials  varying  widely  in  structure  and 
properties  are  available  commercially,  many  of  them  quite  well  defined  by 
specifications.  Within  this  class,  prop  r  selection  of  commercial  materials 
will  make  it  possible  to  study  the  effects  of  bed  geometry  anu  fiber  surface 
properties,  along  with  the  effects  of  fuel  composition  and  flow  parameters. 
Numerous  samples  of  such  materials  have  been  obtained  for  these  studies. 
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In  considering  the  postibilities  for  broader  use  of  this  apparatus, 
it  may  be  seen  that  it  is  not  readily  adaptabl-i  for  studies  of  solids  removal,  at 
least  not  so  long  as  it  is  operated  on  the  principle  of  direct  injection  of 
contaminants.  The  problems  involved  in  metering  and  injection  of  such  small 
amounts  of  solid  materials  are  extremely  difficult.  For  example,  even  if 
the  bed  were  to  be  loaded  with  solids  over  a  relatively  short  period,  say 
30  minutes,  the  solids  injection  rate  would  be  only  17  mg/min.  A  more  logical 
approach  to  such  studies  might  be  the  use  of  a  nonpressurized  fuel  reservoir 
and  predispersal  of  the  solids  in  the  fuel  supply.  An  alternate  approach 
would  be  preloadiag  of  the  coalescer  cell  assembly  with  solid  contaminant 
in  a  separate  apparatus,  then  transferring  the  cell  to  the  coalescence  apparatus 
to  measure  performance  on  the  loaded  cell. 

One  potential  advantage  of  a  small  unit  is  the  possibility  of  long-term 
exposure  of  media  to  rather  large  amounts  of  fuel  on  a  once -through  basis, 
i.  e.  ,  a  simulation  of  actual  field  conditions  without  the  requirement  for 
extremely  large  volumes  of  fuel.  For  example,  at  0.  05  gpm,  about  seven 
drums  of  fuel  would  be  required  for  a  125-hr  life  test.  The  apparatus  as  it 
is  presently  set  up  would  not  be  convenient  for  such  tests,  in  view  of  the 
limited  size  of  the  fuel  reservoir  and  the  need  for  constant  attention  of  an 
operator  during  the  actual  run.  For  exposure  of  media  to  large  volumes  of 
fuel,  it  would  be  more  convenient  to  set  up  a  separate,  simple  apparatus, 
preferably  with  gravity  feed  of  fuel,  that  cculd  run  unattended.  Media  after  such 
treatment  could  then  be  evaluated  in  the  regular  coalescence  apparatus. 
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SECTION  VII 
MISCELLANEOUS 


1.  WATER  SEPAROMETER 

a.  General 

The  ASTM  water  separometer  was  used  routinely  in  conjunction 
with  the  loop  tests  reported  herein  as  a  check  on  fuel  quality,  and  for  possible 
correlation  of  WSIM  and  single -element  results.  Additional  work  on  the 
separometct  was  performed  to  study  the  variability  of  coalescer  disks, 
to  define  the  effect  of  antistatic  additive  on  WSIM  values,  and  to  determine 
the  relationship  between  WSIM  values  and  Esso  Mini-Separometer  values. 

b.  Coalescer  Disk  Variability 

A  continuing  problem  during  this  program  has  been  the  inter¬ 
pretation  of  WSIM  results.  It  has  long  been  suspected  that  lot-to-lot  variations 
in  the  coalescer  disks  have  very  significant  effects  on  the  WSIM  rating  level. 
The  two  disks  used  in  each  separometer  test  include  a  ’’coarse”  disk  cut 
from  ordinary  fiberglass  mat  of  the  building -insulation  type,  and  a  "fine” 
disk  cut  from  a  filter -grade  fiberglass  mat.  The  manufacturer's  quality 
control  on  these  disks  consists  of  measuring  the  pressure  drop  across  each 
disk  when  it  is  installed  in  an  old-style  coalescer  cell  (used  in  the  original 
WSI  test)  with  air-flow  through  the  disk  established  at  8  liters/min.  Pressure- 
drop  limits  are  set  at  2.  0-3.  2  cm  water  for  the  coarse  disks  and  16.  5-19.  5 
cm  water  for  the  fine  disks.  When  the  manufacturer  is  obliged  to  adhere 
to  these  limits,  there  will  necessarily  be  a  radier  large  variation  in  weight 
of  the  individual  disks,  since  the  fiberglass  itself  is  so  variable  as  to  preclude 
any  simple  relation  between  amount  of  medium  (weight)  and  air-flow  resis¬ 
tance. 


During  this  program,  it  was  first  realized  that  serious  anomalies 
were  occurring  in  the  WSIM  results  when  checks  were  run  on  uninhibited 
JP-5  fuel  being  used  as  the  base  fuel  for  single-element  tests.  Fuel  that  had 
been  rated  at  95-100  WSIM  by  the  producer,  and  that  continued  to  be  rated  at 
this  level  by  other  laboratories,  would  often  be  rated  in  the  80-90  WSIM 
range  by  our  laboratory.  After  a  considerable  investigation,  it  was  deter¬ 
mined  that  the  prime  cause  of  this  discrepancy  was  in  the  coalescer  disks 
themselves.  A  log  of  the  WSIM  tests  run  during  one  such  period  is  presented 
in  Table  7  .  Direct  comparisons  on  the  same  sample  of  unirhiDited  JP-5 
with  separometer  disks  from  three  sources  (Runs  7-12)  showed  that  the  SwRI 
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TABLE  7.  SEPAROMETER  DATA 


Air-flow  AP,  Spot  color  Base  fuel 


Tea* 

no. 

Disk 

sourcea 

Disk  wt. 
Coarse 

i  mg 

Fine 

cm  water 
Coarse  !.rine 

and  size 
in. 

and  additive 
concn.  k 

WSIM 

1 

A 

86 

58 

m  m  m 

Dark 

JP-5  AFA  16 -lb 

48 

2 

A 

91 

54 

— 

— 

Dark 

1/2 

JP-5  AFA  16-lb 

68 

3 

A 

100 

55 

— 

—  mm 

Light 

1/8 

JP-5  AFA  16-lb 

49 

4 

A 

94 

49 

2.  6 

19.2 

Medium 

3/8 

JP-5  AFA  16 -lb 

60 

5 

A 

90 

49 

2.  2 

16.  0 

Light 

1/4 

JP-5  AFA  16 -lb 

40 

6 

A 

87 

56 

2.  2 

17.  7 

Light 

1/4 

JP-5  AFA  4-lb 

56 

7 

A 

90 

56 

2.4 

18.  0 

Medium 

3/8 

JP-5,  none 

88 

8 

A 

96 

52 

2.  4 

18.  8 

Medium 

3/8 

JP-5,  none 

96 

9 

B 

87 

45 

2.  5 

19.  7C 

Medium 

1/2 

JP-5,  none 

98 

10 

B 

80 

40 

2.  1 

18.  3 

Medium 

1/2 

JP-5,  none 

98 

11 

C 

79 

46 

2.  1 

17.  3 

Medium 

5/8 

JP-5,  none 

100 

12 

C 

98 

39 

2.2 

16.9 

Medium 

1/2 

JP-5,  none 

98 

13 

A 

96 

46 

2.9 

18.  3 

Medium  3/8 

JP-5  AFA  4-lb 

66 

M 

A 

94 

47 

2.  5 

17.  1 

Medium 

3/8 

JP-5  Snt  4-lb 

69 

15 

A 

94 

45 

2.  8 

18.  2 

Dark 

1/2 

BTAd,  0 

99 

16 

A 

102 

52 

2.6 

19.  4 

Dark 

1/4 

BTA,  0.  2  ppm 

89 

17 

A 

88 

46 

2.  2 

19.  2 

Medium 

3/8 

BTA,  0.  4  ppm 

87 

18 

A 

90 

55 

2.  7 

19.0 

Light 

1/2 

JP-5  Snt  4-lb 

71 

19 

A 

100 

50 

3.0 

18.2 

Dark 

3/8 

JP-5  Snt  4-lb 

72 

20 

A 

91 

54 

2.6 

16.6 

Lignt 

1/4 

BTA,  1.  0  ppm 

83 

21 

A 

84 

51 

2.  4 

17.6 

Light 

5/16 

BTA,  0.  6  ppm 

81 

22 

A 

83 

52 

2.  4 

18.  0 

Light 

1/4 

B1A,  1. 0  ppm 

70 

23 

A 

96 

49 

2.  8 

18.  2 

Medium 

5/16 

BTA,  0 

99 

24 

A 

84 

49 

2.  6 

18.6 

Medium 

3/8 

JP-5  Snt  16-lb 

72 

25 

A 

104 

46 

3.  0 

18.  0 

Medium 

3/8 

JP-5  Snt  16 -lb 

60 

26 

A 

104 

47 

2.6 

17.  3 

Medium 

5/16 

JP-5  Snt  16 -lb 

57 

27 

A 

77 

44 

2.  2 

17.  0 

Medium 

3/8 

BTA,  1.0  ppm 

67 

28 

A 

80 

44 

2.  2 

18.  2 

Light 

3/8 

BTA,  1.  0  ppm 

70 

29 

A 

132 

56 

3.  6C 

17.  8 

Medium 

1/4 

BTA,  1.  0  ppm 

64 

30 

A 

144 

59 

3.  8C 

20.  0C 

Medium 

1/4 

BTA,  1.  0  ppm 

64 

A  *  SwRI,  Bldg.  42 -D;  B  =  UDRI,  Bldg.  70;  C  =  AF-SAOQLA,  Bldg.  70. 
Concentrations  shown  as  "lb"  are  in  lb/ 1000  bbl. 


c.  Outside  spec  limits  of  2.  0-3.  2  cm  for  coarse,  16.  5-19.  5  cm  for  fine. 

d.  Bayol/ toluene/ Aerosol  OT  reference  blends. 
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TABLE  7.  SEPAROMETER  DATA  (Cont'd) 


Test 

no. 

Disk 

sourcea 

Disk  wt. 
Coarse 

»  mg 
Fine 

Air-flow  AP, 
cm  water 
Coarse  Fine 

Spot  color 
and  size 
in. 

Base  fuel 
and  additive 

concn.  k  WSIM 

31 

A 

96 

53 

2.  7 

18.  5 

Medium 

3/8 

JP-5  Snt  4-lb 

63 

32 

A 

85 

54 

2.  0 

18.  8 

Light 

1/4 

BTA^,  1.0  ppm, 

0.  1%IPA 

65 

33 

A 

94 

48 

2.2 

16.6 

Light 

1/4 

BTA,  I.  0  ppm, 

0.  2%  IPA 

60 

34 

A 

100 

53 

3.0 

19.0 

Light 

1/4 

BTA,  1. 0  ppm, 

0.  4%  IPA 

57 

35 

A 

87 

51 

2.4 

16.  8 

Medium 

3/8 

JP-5  Snt  16-lb 

50 

36 

A 

90 

50 

2.  6 

19.  2 

Medium 

3/8 

JP-5  Snt  16 -lb 

53 

37 

A 

90 

49 

3.2 

18.  4 

Medium 

3/8 

BTe,  0.  1%  IPA 

100 

38 

A 

113 

45 

2.6 

18.  4 

Medium 

1/4 

BT,  0.  2%  IPA 

96 

39 

A 

89 

46 

2.4 

18.  4 

Light 

3/8 

BT,  0.  4%  IPA 

94 

40 

A 

92 

38 

3.  5C 

17.0 

Dark 

5/8 

JP-5  Snt  16-lb 

72 

41 

A 

84 

52 

1.  4C 

17.6 

Light 

1/4 

JP-5  RP  20-lb 

44 

42 

A 

92 

51 

2.  4 

18.  2 

Light 

1/4 

JP-5  RP  20-lb 

35 

43 

A 

88 

52 

2.  2 

18.  8 

Light 

1/4 

JP-5  RP  20-lb 

33 

44 

A 

56 

50 

3.0 

17.  4 

Light 

1/4 

JP-5  RP  7-lb 

39 

45 

A 

87 

51 

2.  3 

19.  5 

Light 

5/16 

JP-5  RP  7-lb 

49 

46 

A 

93 

52 

2.6 

17.  2 

Light 

1/4 

JP-5  AFA  16-lb 

55 

47 

A 

98 

52 

2.  8 

16.  8 

Light 

1/4 

JP-5  AFA  16-lb 

66 

48 

A 

98 

46 

3.  0 

17.  6 

J  ight 

3/8 

JP-5f 

80 

49 

A 

87 

52 

2.  5 

17.  6 

Light 

3/8 

JP-5  Tk  2 

87 

49A*  A 

92 

46 

•  2.  8 

17.  8 

Medium. 

1/2 

JP-5  Tk  2 

90 

50 

A 

101 

45 

3.  0 

16.6 

Light 

5/16 

JP-5  Flush 

85 

51 

A 

94 

47 

2.  5 

17.  7 

Light 

1/2 

TP-5  B-21  Load  1 

83 

52 

A 

103 

50 

2.4 

17.  0 

Light 

1/2 

JP-5  B-21  Load  2 

81 

53 

A 

118 

48 

2.  8 

19.  4 

Light 

3/8 

JP-5  B-21  Load  3 

74 

54 

A 

119 

46 

2.  8 

19.  2 

Medium 

3/8 

JP-5  B-21  Load  4 

83 

55 

A 

94 

47 

2.  0 

19.  6C 

Medium 

5/ 16 

JP-5  B-21  Tk  1 

83 

56 

B 

84 

41 

2.  3 

19.  1 

Light 

5/8 

JP-5  B-21  Tk  1 

99 

a. 

b. 

A  rSOTTBTdg.  42-D;  B 
Concentrations  shown  as 

=  UDRI, 
"lb"  are 

Bldg.  70;  C  =  AF 
in  lb/  1000  bbl. 

-SAOQLA,  Bldg.  70. 

c. 

Outside  spec  limits  of  2. 

0-3.  2  cm 

for  coarse,  16.  5 

-19.  5 

cm  for  fine. 

d.  Bayol/toluene/ Aerosol  OT  reference  blendB. 

e.  Bayol/toluene  reference  blend. 

f.  All  uninhibited  JP-5  in  this  group;  samples  taken  while  transferring  new  batch 

of  fuel  to  Bldg.  42-D  tanks. 

g.  Run  on  UDRI  separometer  by  SwRI  operator. 


TABLE  7.  SEPAROMETER  DATA  (Cont'd) 


Test 

no. 

Disk 

source4 

Disk  wt. 
Coarse 

"Fine' 

Airflow  AP, 
cm  water 
Coarse  Fine 

Spot  color 
and  size 
in. 

Base  fuel 
and  additive 
concn.  k 

WSIM 

57 

A 

S 

92 

54 

2.  6 

18.  2 

Medium  3/8 

JP-5CB  -21  Load  5 

76 

58 

B 

81 

41 

2.  3 

18.  1 

Medium 

5/8 

JP-5  B-21  Load  6 

97 

59 

B 

70 

38 

2.  0 

17.  2 

Medium 

3/4 

JP-5  B-21  Tk  1 

98 

60 

B 

88 

45 

2.  3 

18.2 

Medium 

1/2 

JP-5  B-21  Tk  2 

94 

61 

B 

64 

46 

2.4 

17.  0 

Dark 

9/16 

BTAd,  0 

100 

62 

B 

70 

50 

2.4 

17.6 

Light 

3/8 

BTA,  0.  2  ppm 

91 

63 

B 

67 

48 

2.  8 

17.6 

Light 

1/4 

BTA,  0.  4  ppm 

87 

64 

B 

70 

45 

3.  2 

18.6 

Light 

1/4 

BTA,  1.  0  ppm 

64 

65 

B 

91 

49 

2.  7 

18.  5 

Light 

7/16 

JP-5  Uni  9-lb 

58 

66 

B 

64 

48 

2.4 

17.2 

Light 

3/8 

JP-5  Uni  9-lb 

60 

67 

B 

72 

45 

2.4 

17.6 

None 

JP-5  Uni  20 -lb 

32 

68 

B 

86 

48 

3.0 

18.0 

Light 

5/16 

BTA  ,  0.  2  ppm 

94 

69 

B 

72 

53 

3.  0 

18.  2 

Light 

5/16 

BTA,  0.27  ppm 

92 

70 

B 

61 

47 

2.6 

17.2 

Light 

5/16 

BTA,  0.  33  ppm 

87 

71 

B 

75 

46 

3.0 

18.  8 

Light 

7/’6 

JP-5  Uni  20-lb 

40 

72 

B 

85 

57 

2.6 

19.  2 

Medium 

1/4 

BTA,  0.  6  ppm 

77 

73 

B 

82 

47 

2.  5 

19.  2 

Medium 

1/4 

BTA,  0.  8  ppm 

72 

74 

B 

65 

49 

2.  4 

18.  8 

Light 

3/8 

BTA,  0 

100 

75 

B 

78 

45 

2.  4 

17.4 

Light 

3/8 

BTA,  0.  2  ppm 

93 

76 

B 

95 

49 

3.  0 

17.  2 

Light 

1/4 

BTA,  0.  4  porn 

80 

77 

B 

78 

55 

2.  2 

18  8 

Light 

1/4 

BTA,  0.  6  ppm 

75 

78 

B 

69 

54 

2.  4 

18.6 

Light 

1/4 

BTA,  0.  8  ppm 

66 

79 

B 

68 

52 

2.  2 

19.  4 

Light 

1/4 

BTA,  1.  0  ppm 

58 

80 

B 

67 

48 

3.  2 

18.6 

Light 

1/2 

JP-5  Uni  9-lb 

73 

81 

B 

66 

49 

2.  8 

17.  4 

Light 

1/2 

JP-5  Uni  9-lb 

67 

82 

B 

100 

46 

3.  2 

18.2 

Light 

3/8 

JP-5  Uni  20-lb 

33 

83 

B 

89 

50 

2.  6 

18.  4 

Light 

1/8 

JP-5  Uni  20-lb 

38 

a. 

A  S  SwRI, 

"Bldg.  42- 

D;  B  = 

UDRl, 

Bldg.  70 

O 

ii 

> 

*1 

-SAOQLA,  Bldg.  70. 

b.  Concentration*  shown  a*  "lb"  are  in  lb/ 1000  bbl. 

c.  All  uninhibited  JP-5  in  this  grovp;  sample*  taken  while  transfering  new  batch 
of  fuel  to  Bldg  42- D  storage  tank*. 

d.  Bayol/toluene/ Aerosol  OT  reference  blends. 
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disk*  were  rating  lower,  giving  88-96  WSIM  in  comparison  with  98-100 
WS1M  with  the  other  disks.  The  most  conclusive  demonstration  of  this 
difference  was  given  during  a  fuel  transfer  operation,  when  the  underground 
tanks  at  the  fuel  filtration  facility  (42 -D)  were  being  loaded  with  a  new  batch 
of  fuel  via  refueler  truck  from  Area  B  storage.  In  this  series  of  WSIM 
tests,  Runs  48*60,  the  higher  ratings  cf  the  coalescer  disks  obtained  from 
UDR1  stock  are  quite  evident  by  inspection.  There  did  not  appear  to  be  any 
"machine  bias,"  as  evidenced  by  a  single  test  by  an  SwRl  operator  on  another 
separometer  (Run  49A). 

Statistical  comparisons  of  the  disk  weights  and  air -flow 
pressure  drops  are  given  in  Table  8  .  It  will  be  noted  that  the  SwRI  disks 
were  significantly  heavier  than  the  UDRI  disks,  but  there  were  no  significant 
differences  in  air-flow  resistance.  The  differences  in  weights  are  highly 
significant;  in  each  case,  the  probability  of  obtaining  such  a  difference  by 
chance  is  less  than  0.  1%. 

Average  WSIM  values  on  various  fuel -inhibitor  formulations 
are  shown  in  Table  9  .  The  only  set  of  data  sufficient  to  establish  a  statis¬ 
tically  significant  difference  is  on  the  uninhibited  JP-5  samples.  There,  the 
difference  in  means  (84  for  SwRI  disks,  97  for  UDRI  dirks)  is  highly  signif¬ 
icant,  with  only  a  0.  1%  probability  that  the  observed  difference  could  have 
occurred  by  chance.  Although  the  data  on  the  blends  of  Aerosol  OT  in 
Bayol/toluene  reference  fluid  do  not  provide  any  statistically  significant  com¬ 
parisons,  it  is  interesting  to  note  that  the  difference  between  results  with 
SwRI  and  UDRI  disks  is  generally  in  the  opposite  direction  from  that  shown 
on  uninhibited  JP-5.  That  is,  with  Bayol/toluene/ Aerosol,  the  SwRI  disks 
generally  gave  higher  WSIM  values,  especially  at  higher  concentrations  of 
Aerosol  OT* 

Although  the  SwRI  disks  were  clearly  heavier  than  the  UDRI 
disks  and  gave  significantly  lower  WSIM  values  on  uninhibited  JP-5  fuel,  one 
cannot  conclude  that  variations  in  disk  weight  are  solely  or  even  mainly  res¬ 
ponsible  for  the  poor  precision  of  the  separometer  test.  It  is  entirely 
possible  that  other  properties  of  the  fiberglass  disks,  not  presently  subject 
to  control  or  even  definition,  have  greater  effects  on  performance  c'  the 
disks  in  the  separometer.  To  establish  the  degree  of  correlation  between 
disk  weight  and  WSIM  results  would  require  a  large  number  of  date-points, 
preferably  obtained  on  fiberglass  disks  that  can  be  identified  as  coming  from 
the  same  original  manufacturer's  lot  and  from  the  same  roll  of  fiberglass. 

Before  leaving  the  subject  of  coalescer  disk  weight,  it  may  be 
useful  to  illustrate  the  extreme  variations  that  contribute  to  the  standard 
deviations  cited  previously.  For  the  81  fine  disks  and  81  c«*rie  disks  from 
UDRI  and  SwRI  stock  (Table  7  ),  the  numbers  of  disks  in  each  weight  range 
are  as  follows: 


TABLE  8.  ST/  T15TICAL  DATA  FOR 
WSIM  DISKS  FROM  THREE  SOURCES 


Disk 

Number* 

Disk  weif 

[bf,  mg 

Air-flow  AP, 

cm  water 

source 

of  disks 

Mean 

Std.  dev. 

Mean 

Std.  dev. 

Coarse  disks 

UDRI 

36 

75.  4 

9.4 

2.  54 

0.  30 

SwRI 

53 

94.  5 

13.0 

2.62 

0.41 

SAOGLA 

2 

88.  5 

2.25 

*  -  . 

Fine  disks 


UDRI 

16 

45.  2 

4.  1 

18.06 

0.86 

SwRI 

53 

50.0 

4.  1 

18.07 

0.97 

SAOQLA 

2 

42.  5 

— 

17.  35 

m  m  m 

59 


TABLE  9  .  COMPARISON  OF  WSIM  VALUES  OBTAINED 
WITH  DISKS  FROM  THREE  SOURCES 


Mean  WSIM  (and  number  of  tests) 
with  disks  from 

Additive  and  concentration _  SwRI  UDRI  SAQQLA 

In  uninhibited  JP-5 


None 

S3. 

3  (12) 

97.  3 

(6) 

99.0  (2) 

AFA-1,  4  ib/ 1000  bbl 

61. 

3  (2) 

... 

»  -  - 

AFA-1,  16  lb/ 1000  bbl 

55. 

l  (7) 

... 

... 

Santolene  C,  4  lb/ 1000  bbl 

70. 

M3) 

.  — 

... 

Santolene  C,  \c  lb/ 1000  bbl 

60. 

t  \<>) 

... 

RP-2,  7  lb/1000  bbl 

44. 

3  (2) 

... 

... 

RP-2,  20  lb/ 1000  bbl 

37. 

3  (3) 

— 

... 

Unicor  M.  9  lb/ 1000  bbl 

-  . 

- 

64.  5 

(4) 

... 

Unicor  M,  20  lb/ 1000  bbl 

-- 

- 

35.  7 

(4) 

— 

In  Bayol/ toluene  reference 

blend 

None 

99. 

3  (2) 

100.  0 

(2) 

... 

0.  2  ppm  Aerosol  OT 

89 

(1) 

92.  3 

C) 

-  -  - 

0,  27  ppm  Aerosol  OT 

- 

92 

U) 

... 

0.  33  ppm  Aerosol  OT 

-  - 

- 

87 

(1) 

— 

0.  4  ppm  Aerosol  OT 

87 

(1) 

83.  5 

(2) 

— 

0.  6  ppm  Aerosol  OT 

81 

(1) 

76.  0 

(2) 

— 

0.  8  ppm  Aerosol  OT 

- 

69.  0 

(2) 

... 

1.  0  ppm  Aerosol  OT 

69. 

7  (6) 

58 

0) 

... 

0.  1%  isopropanol 

100 

0) 

... 

... 

0.  2%  isoprooanoi 

96 

(1) 

— 

0.  4%  isopropanol 

94 

0) 

-  -  - 

... 

1, 0  ppm  Aerosol  OT,  0. 1%  isopropanol 

65 

(1) 

... 

... 

1.  0  ppm  Aerosol  OT,  0.  2%  isopropanol 

60 

(1) 

— 

... 

1.  0  ppm  Aerosol  OT,  0.  4%  isopropanol 

57 

(1) 

— 

... 

6  0 


Number  of  fine  disks 

Number  of  coarse  disks 

Weight 

SwRI 

UDEI 

Weight 

SwRI 

■PM3 1 

35-39  mg 

1 

1 

50-  59  mg 

1 

40-44  mg 

2 

3 

60-69  mg 

9 

45-49  mg 

21 

18 

70-79  mg 

1 

8 

50-54  mg 

21 

5 

80-89  mg 

14 

0 

✓ 

55-59  mg 

7 

2 

90-99  mg 

24 

2 

100-109  mg 

8 

1 

110-119  mg 

3 

. 

120-129  mg 
130-139  mg 

1 

140-149  mg 

1 

From  these  data,  it  can  be  seen  that  the  coa  Be  di  >kn  exhibited 
almost  a  threefold  variation  in  weight;  this  is  quite  clearly  an  unsatisfactory 
situation  for  a  critical  test  component. 

Work  is  being  carried  out  through  ASTM  committees  on  improving 
this  situation;  such  work  will  not  be  discussed  here.  The  data  presented  in 
this  report  merely  illustrate  that  significant  variations  in  disk  weight  do 
occur,  both  lot- to -lot  and  within- lot,  and  that  definite  lot- to- lot  differences 
in  performance  cm  be  demonstrated. 

c.  Effect  of  Antistatic  Additive  on  WSIM  Value 

A  number  of  water  separometer  tests  were  performed  in  order 
to  provide  preliminary  information  about  the  effects  of  Shell  ASA- 3  antistatic 
additive  on  the  water  coalescence  properties  of  fuels  containing  corrosion 
inhibitors.  Results  from  tests  involving  combinations  of  Shell  ASA-3  with 
Santolene  C  or  duPont  AFA-1,  all  in  uninhibited  JP-4  plus  0.  1  vcl.  %  FSII, 
are  presented  below: 


The  data  indicate  that  the  antistatic  additive  has  a  detrimental 
effect  on  the  coalescence  properties  of  JP-4.  The  presence  of  the  antistatic 
additive  is  associated  with  significantly  lower  WSIM  values  for  all  five  fuel- 
corrosion  inhibitor  combinations.  There  are  n,  nstances  of  fuel  with  anti¬ 
static  additive  having  a  WSIM  value  greater  than  that  of  the  corresponding 
fuel  without  the  additive.  The  data  also  suggest,  but  are  insufficient  to  be 
conclusive,  that  the  antistatic  additive  has  a  more  detrimental  effect  on 
fuel  containing  AFA-1  than  on  fuel  containing  Santolene  C,  It  is  puzzling 
that  WSIM  values  for  fuels  containing  ASA-3  and  8  lb/Mbbl  of  corrosion 
-nhibitor  were  slightly  higher  than  the  corresponding  blends  with  4  lb/Mbbl 
of  corrosion  inhibitor. 

d.  Correlation  of  WSIM  and  Esso  Mini-Separometer  Values 

In  order  to  compare  water  separorr  eter  results  with  those  of 
an  Esso  Mini-Separometer,  27  pairs  of  tests  were  run  on  JP-5  fuel  in  a 
variety  of  conditions,  such  as,  uninhibited,  clay-treated,  inhibited  before 
running  a  single- element  test,  and  inhibited  after  a  single-element  test. 

Results  of  these  tests  are  given  in  Table  10.  Statistical  data  are  summarized 
below:  ; 

WSIM  M.in-S 

Average  value  77. 6  74. 4 

Standard  deviation  18.8  14.6 

The  averages  and  standard  deviations  are  similar  enough  to  indicate  there  is 
no  significant  difference  in  the  two  sets  of  data.  Also,  Student's  test 
indicates  that  the  probability  of  the  observed  difference  of  means  occurring 
by  chance  is  50%.  The  WSIM  values  are  plotted  against  Mini-Seoarometer 
values  in  Figure  6  .  The  values  line  up  fairly  well  for  the  uninhibited 
fuel  samples  (circles)  but  are  quite  scattered  for  the  inhibited  fuel  samples 
(triangles).  This  is  not  unexpected,  in  view  of  the  known  problems  with  poor 
repeatability  of  separometer  results  at  values  below  90  WSIM. 

The  data  are  insufficient  for  any  firm  conclusions  on  relative 
precision  of  the  two  methods.  Qualitatively,  it  may  be  noted  th=tt  the  WSIM 
data  for  the  Inhibited  fuel  samples  (ail  of  the  same  nominal  composition)  showed 
a  spread  of  34  units,  while  the  Min-S  values  showed  a  spread  of  only  21  units. 

2.  AEL  FREE  WATE^  DETECTOR 

The  AEL  free  water  detector  has  been  used  as  the  primary  method 
of  analysis  for  free  water  cortent  in  rating  single -element  performance  in 
this  program.  This  device  ha*  been  described  in  detail  in  a  previous  report*. 
It  Is  applied  to  direct  sampling  from  fuel  lines,  since  serious  losses  and 
changes  iu  free  water  content  may  occur  in  dwindling  bottled  samples. 

*  Johnston,  R.  K.  and  Monita,  G  M. ,  (Southwest  Re?e?rch  Inst. )  "Evaluation 
of  a  Detector  for  Fiee  Water  in  Fuel,  '  Air  Force  Aero  Propulsion  Lab. 
Tech.  Rept,  AFAPL-TR-66-39,  April  1966. 
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Single - 
element 
test  no. 

-  '  „  >*'  '  '  '  V  •  “  ,  V  ,  . 
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■■  .  /•  >■>  •  * 

TABLE  10.  COMPARISON  OF  WSIM  RESULTS 
WITH  ESSO  MINI  -  SEPAROME  TER 

Date  JP-5  fuel  condition*  WSIM 

Min-S 

Tank  #1 

9  Sep  68 

Raw ,  uninhibited  . 

90 

88 

235 

17  Sep  68 

Clay-treated 

96 

90 

235 

18  Sep  68 

Inhibited,  pre-test 

60 

67 

235 

18  Sep  68 

Post-test 

61 

64 

236 

18  Sep  68 

Clay-treated 

96 

90 

236 

19  Sep  68 

Inhibited,  pre-test 

54 

70 

236 

19  Sep  68 

Post-test 

64 

64 

237 

23  Sep  68 

Clay-treated 

92 

90 

237 

23  S  68 

Inhibited,  pre-test 

57 

64 

237 

23  Sep  c8 

Post-test 

70 

64 

Tank  fi 

24  Sep  6  J 

Raw,  uninhibited 

90 

87 

238b 

24  Sep  68 

Clay-treated 

93 

85 

238 

24  Sep  68 

Clay-treated 

96 

97,? 

238 

25  Sep  63 

Inhibited,  pre-test 

72 

71 

238 

25  Sep  68 

Post-test 

72 

55 

239 

25  Sep  68 

Clay-treated 

94 

95 

2:9 

26  Sep  68 

Inhibited,  pre-test 

72 

70 

239 

26  Sep  68 

Post-test 

54 

58 

240 

26  Sep  68 

Clay-treated 

96 

95 

240 

27  Sep  68 

Inhibited,  pre-test 

81 

65 

240 

27  Sep  68 

Post-test 

88 

60 

241 

30  Sep  68 

Clay-treated 

97 

92 

741 

1  Oct  68 

Inhibited,  pre-test 

67 

56 

241 

1  Oct  68 

Post-test 

62 

50 

242 

1  Oct  68 

C1  ay-treated 

98 

92 

242 

2  Oct  60 

Inhibited,  pre-test 

63 

65 

242 

2  Oct  68 

Post-test 

61 

65 

a.  The  inhibitors  used  for  all  te3ts  were  20lb/Mbbl  duPontRP-2  and 
0.15  volume  %  FSIL 

b.  New  elements  were  installed  in  the  clay  filter  after  this  sample,  and 
the  new  sample  was  analyzed. 
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Paper  filter  pads  coated  with  a  fluorescent  dye,  uranine,  are  used 
in  this  determination.  Up  until  quite  recently,  all  of  the  pads  used  in  this 
program  had  been  prepared  by  SwRI,  since  the  commercially  available  pads 
were  not  considered  sufficiently  reliable.  Difficulties  in  early  commercial 
production,  quality  control,  and  packaging  were  apparently  responsible. 

A  recent  evaluation  of  a  new  lot  of  commercial  pads  has  indicated 
that  uniformity  and  quality  have  been  improved  substantially.  Tbe  uianine 
contents  (in  milligrams)  of  10  pads  selected  at  random  from  this  lot  averaged 
0.  64  mg,  with  a  standard  deviation  of  0.  065  mg.  This  would  indicate  that,- 
in  a  large  lot  of  pads,  95%  of  them  would  have  uranine  contents  within  the 
range  of  0.  51-0.  77  mg.  This  is  well  below  the  specification  range  of  0.  80- 
0.  85  mg  required  by  MIL-D-31248(WP),  but  this  deviation  does  not  appear 
to  interfere  with  proper  functioning  of  the  pads.  It  appears  that  the  speci¬ 
fication  limits  on  uranine  content  may  be  unduly  restrictive. 

No  extensive  data  on  uranine  contents  of  older  commercial  pads 
were  obtained  in  this  program.  However,  two  pads  checked  in  1965  were  found 
to  have  uranine  contents  of  1.  48  and  1.  68  mg. 

The  sensitivity  and  rating  level  of  16  pads  selected  at  random  from  the 
recent  commercial  lot  were  checked  on  standard  water-in-fuel  dispersions 
prepared  in  a  Waring  Blendor.  Independent  ratings  were  made  in  random 
order  by  three  individuals,  without  any  foreknowledge  of  the  expected  free 
water  contents.  The  following  results  were  obtained: 


Rating,  mg /liter 


Water  added, 
mg /liter 

A 

B 

C 

Average 

Average 
all  pads 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

5-7 

3-4 

3-4 

4.3 

5 

2-3 

2-3 

2-3 

2.  5 

5 

2-3 

3-4 

3-4 

3.2 

5 

2-3 

2-3 

2-3 

2.  5 

3.  1 

10 

9-10 

7-8 

7-8 

8.  2 

10 

6-7 

7-8 

8-9 

7.  2 

10 

6-7 

6-8 

7-8 

7.0 

10 

7-8 

6-7 

7-8 

7.  2 

7.4 

20 

20 

19-20 

17-18 

19.0 

20 

17-18 

17-18 

17-78 

17.  5 

20 

17-18 

16-17 

16-17 

lo.  8 

20 

16-17 

14-15 

15-16 

15.  5 

17.  2 

65 

In  general,  these  commercially  prepared  pads  tended  to  rate  slightly 
low,  but  were  acceptably  close  to  the  corresponding  amounts  of  water  added. 

It  was  not  possible  to  run  a  simultaneous  comparison  with  pads  pre¬ 
pared  by  SwRI,  since  these  were  in  short  supply  and  were  needed  for  regular 
testing  in  the  single-element  program.  It  was  not  possible  to  prepare  a  new 
supply  of  pads,  because  of  the  high  ambient  humidity  at  the  time  and  the  lack 
of  proper  humidity-controlled  working  space.  In  general,  based  on  past 
experience,  the  SwRI-prepared  pads  are  expected  to  rate  somewhat  closer 
to  the  standards  than  did  the  commercial  pads.  Nevertheless,  it  is  con¬ 
sidered  that  the  commercial  pads  are  acceptable  for  regular  use  in  the  single 
element  program. 

It  might  be  pointed  out  tha.  ^reparation  of  these  pads  in  the  laboratory 
requires  careful  technique,  considerable  time,  suitable  facilities,  and  low 
atmospheric  humidity.  Therefore,  the  use  of  commercially  prepared  pads 
is  a  considerable  advantage  in  over-all  performance  of  the  program. 

Still  unresolved  is  the  question  of  absolute  accuracy  of  the  AEL  rat¬ 
ings,  i.  e.  ,  whether  the  numbers  recorded  really  correspond  to  the  true 
free  water  contents  of  the  samples.  This  has  been  the  subject  of  a  consider¬ 
able  amount  of  controversy.  One  line  of  argument  will  run  as  follows: 

The  original  AEL  fluroescence  color  standards  were  prepared  from  Waring  - 
Blendor  samples,  hence  are  based  on  the  assumption  that  these  samples, 
really  had  free  water  contents  corresponding  to  the  amounts  added.  Losses 
of  free  water  are  possible  during  the  sample  blending  and  handling;  water 
may  transfer  from  the  water  droplets  to  the  fuel  and  from  the  fuel  to  the 
atmosphere;  also,  water  may  "hang  up"  in  the  blender  jar  and  in  the  filter 
funnel.  If  the  blended  samples  used  during  the  original  standardization  really 
contained  less  free  water  than  the  amount  injected,  then  the  absolute  accur¬ 
acy  of  the  standards  may  be  in  serious  error.  According  to  this  argument, 
the  standard  labeled  "20  mg/liter"  may  really  represent  a  fuel  with  only  5 
or  10  mg/liter  of  free  water;  hence,  ratings  based  on  these  standards 
would  always  be  higher  than  the  true  values.  We  have  made  several  attempts 
to  resolve  this  question,  but  in  each  case  there  were  problems  in  technique 
that  have  made  it  impossible  to  arrive  at  firm  conclusions.  Establishing 
an  absolute  standard  of  unquestionable  accuracy  is  an  extremely  difficult 
task,  because  of  the  low  concentrations  involved,  the  fugitive  nature  of 
the  water  in  the  free  and  dissolved  states,  and  the  necessity  for  working 
with  dynamic  systems.  Work  is  being  continued  along  this  line.  At  present, 
we  can  only  conclude  tentatively  that  AEL  line -sample  ratings,  as  obtained 
by  the  best  technique  available,  may  well  be  higher  than  the  true  free  water 
contents.  Until  this  question  is  fully  resolved,  it  will  be  necessary  to  con¬ 
sider  the  AEL  ratings  as  relative  rather  than  absolute. 


3. 


INTERFACIAL  TENSION  AS  A  MEASURE  OF  INHIBITOR  CONTENT 


In  some  of  the  earlier  single -element  tests  on  fuels  containing  corro¬ 
sion  in  inhibitors,  it  had  been  observed  that  interfacial  tensions  cn  certain 
inhibitor  blende  were  consistently  much  lower  with  tap  water  or  synthetic 
injection  wate;.  than  with  distilled  water.  Since  the  tap  water  and  synthetic 
water  are  quite  free  of  surfactants,  as  evidenced  by  their  high  surface  ten¬ 
sion  values,  it  appeared  probable  that  interaction  between  the  fuel  corrosion 
inhibitor  and  the  inorganic  salts  in  the  water  was  having  a  significant  effect 
on  interfacial  tension.  The  following  values  are  typical  of  the  results  obtained: 


Loop 
test  no. 

Inhibitor 
and  concn. , 
lb/Mbnl 

Interfacial  tension, 
dyn/cm,  with  water 
Tap  Synth.  Dist. 

63 

None 

38 

40 

38 

Snt,  4 

28 

39 

69 

Snt,  4 

35 

41 

39 

Snt,  16 

17 

35 

72 

Snt,  16 

22 

36 

42 

Lub,  7 

22 

31 

148 

Lub,  20 

17 

27 

26 

AFA,  4 

26 

27 

56 

AFA,  4 

19 

21 

100 

AFA,  16 

23 

23 

Very  marked  differences  between  the  values  with  different  waters 
are  shown  by  the  Santolene  C  and  Lubrizol  541  blends,  but  practically 
no  differences  are  shown  by  the  AFA-1  blends.  Other  inhibitors  that  were 
tested  were  similar  to  the  AFA-1,  giving  about  the  same  IFT  results  regard¬ 
less  of  the  type  of  water  used  in  the  test. 

Even  though  the  tap  water  and  synthetic  water  are  only  very  slightly 
alkaline,  it  appears  probable  that  the  sodium  ion  present  in  the  water  can 
react  at  the  interface  with  the  organic  acid  that  is  the  main  constituent  of 
the  Lubrizol  541  and  Santolene  C-,  giving  a  marked  reduction  in  interfacial 
tension.  This  theory  would  explain  why  other  corrosion  inhibitors,  not 
containing  a  free  organic  acid,  would  not  show  a  similar  lowering  in  inter¬ 
facial  tension  with  the  tap  and  synthetic  waters. 

Interfacial  tension  may  be  used  as  a  rough  measure  of  corrosion  in¬ 
hibitor  content  of  fuels  if  the  IFT  depression  produced  by  the  inhibitor  is 
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great  enough.  In  the  case  of  the  Santolene  C  and  similar  inhibitors,  which 
do  not  depress  the  standard  IFT  (distilled  water)  to  any  great  extent,  it 
appeared  possible  that  the  use  of  other  types  of  water  in  the  IFT  test  would 
give  a  useful  measure  of  the  fuel’s  inhibitor  content.  Such  a  method  would 
be  extremely  valuable  in  this  program,  and  would  also  be  of  considerable 
independent  interest. 

The  first  approach  to  this  problem  was  a  series  of  interfacial  ten¬ 
sion  tests  on  Santolene  C  blends  using  sodium  bicarbonate  solution  in  com¬ 
parison  with  distilled  water.  In  contrast  to  earlier  results  with  tap  water 
and  distilled  water,  the  interfacial  tension  values  were  about  31-33  dyn/cm 
with  either  the  bicarbonate  solution  or  distilled  water. 

Subsequently,  tests  were  run  with  sodium  carbonate  solution,  which 
proved  to  have  a  much  greater  effect  in  depressing  the  interfacial  tension. 
The  solution  consisted  of  123  mg/liter  of  reagent-grade  Na^COj  in  distilled 
water,  giving  the  same  ionic  concentration  (as  bicarbonate)  as  is  present 
in  the  standard  Type  B  synthetic  water,  and  about  one-half  to  one-third 
the  bicarbonate  concentration  that  has  been  found  in  tap  water  from  the 
Wright-Patterson  AFB  mains. 

Data  obtained  on  blends  of  Santolene  C  in  uninhibited  JP-5  are  as 
follows: 


Interfacial  tension,  dyn/cm,  with 
concentration  of  Santolene  C  as  shown 


(lb/Mbbl) 


0 

2 

4 

8 

12 

16 

Distilled  water 

Series  1 

44.  2 

42.  3 

32.  2 

43.  0 

41. 0 

35.  1 

Carbonate  solution 

Series  ! 

37.  1 

24.  2 

21.7  18.1 

11.  0 

36.  8 

30.  5 

12.  6 

25.  4 

12.  7 

Series  2 

41.  0 

38.  4  34.0 

24.  8 

20.  4 

25.  8 


The  data  obtained  with  carbonate  solution  are  plotted  in  Figure  7  . 
The  Series  1  data,  all  obtained  within  six  days,  are  plotted  as  circles. 

It  will  be  observed  that  the  correlation  of  inhibitor  content  with  inter¬ 
facial  tension  was  reasonably  good,  all  points  falling  within  a  band 
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IFT  vs 


J - ' - -I - 1 - 1 _ 11*11 

2  4  6  8  10  12  14  16  18  20 

Santolene  C  concentration,  lb/Mbbl 


FIGURE  7.  INTERFACIAL  TENSION  WITH  SODIUM  CARBONATE 
SOLUTION  AS  A  FUNCTION  OF  CORROSION 
INHIBITOR  CONCENTRATION 
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that  is  narrow  enough  to  be  of  some  value  for  estimating  inhibitor  concen¬ 
trations,  The  Series  2  data  (triangles)  were  obtained  several  weeks  later; 
all  of  these  data  points  fell  outside  the  original  Series  1  band.  Considering 
the  entire  collection  of  data,  one  can  see  that  there  is  far  too  much  scatter 
to  allow  even  rough  estimates  of  inhibitor  content  from  interfacial  tension. 

It  is  not  at  all  clear  why  the  later  data  deviated  so  markedly  from  the 
earlier  data.  One  possibility  is  change  in  the  base  fuel,  although  all  fuel 
was  from  the  same  batch.  Another  possibility  is  change  in  the  conditions  of 
running  the  interfacial  tension  test.  Considerable  difficulty  has  been  en¬ 
countered  with  this  test  because  of  lack  of  control  of  temperature  and  air 
movement  within  the  laboratory.  Replicate  runs  on  the  same  sample  often 
gave  greater  deviations  than  should  be  expected.  Each  cf  the  interfacial 
tension  values  that  were  listed  is  the  average  of  three  to  five  readings  on  the 
same  sample;  in  some  cases,  the  variations  were  rather  extreme.  For 
example,  the  value  of  24.  2  dyn/cm  for  4-lb  Santolene  C  with  carbonate  solu¬ 
tion  (Series  1)  resulted  from  the  following  data: 

Individual  instrument  readings:  23.  5,  24.6,  28.  1,  23.  5,  23.0 

Average  instrument  reading:  24.  5 

Interfacial  tension:  24.2 

The  precision  statement  of  ASTM  D  971-50  (applicable  to  oils  rather 
than  fuels)  indicates  that  results  obtained  by  the  same  operator  with  the 
same  apparatus  should  not  differ  from  the  mean  by  more  than  2%  of  the  mean, 
which  for  the  preceding  case  would  be  0.  5  dyn/cm.  Actual  deviations  were 
up  to  3.  6  dyn/cm. 

Although  it  is  quite  probable  that  the  "correlation  band"  of  inhibitor 
concentration  vs.  interfacial  tension  could  be  narrowed  significantly  by 
better  test  conditions,  or  possibly  by  the  use  of  a  different  method  for  inter¬ 
facial  tension,  it  is  probable  that  other  factors,  unrelated  to  the  test  itself, 
will  prevent  the  establishment  of  any  firm  correlation.  Tests  on  blends  of 
inhibitor  with  a  highly  refined  base  stock  would  be  necessary  to  establish 
whether  time -dependent  fuel-additive  interactions  or  changes  in  the  fuel 
itself  are  contributing  greatly  to  the  apparent  lack  of  correlation.  Although 
this  question  is  of  some  theoretical  interest,  there  does  not  appear  to  be 
enough  promise  of  practical  advantage  to  justify  a  full  investigation. 

4.  SOLIDS  RETAINED  BY  ELEMENTS  IN  FIELD  SERVICE 

Filter-separator  elements  in  field  service  may  be  exposed  to  a  wide 
variety  of  types  and  amounts  of  $  jlid  contaminants.  Qualitatively,  it  is 
known  that  elements  removed  from  service  may  be  completely  loaded  with 
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solid  material  or  may  contain  very  little  visible  solid  material.  It  was 
considered  to  be  of  interest  co  measure  quantitatively  the  solids  pickup  on 
one  specific  set  of  filter-separator  elements  in  field  service.  This  was  done 
for  Separator  Unit  No.  3  in  Pumphouse  No.  2,  Area  C,  Wrighc-Patterson 
AFB.  This  is  a  300-gpm  unit  with  12  elements,  each  rated  at  25  gpm.  The 
elements  in  question  were  Bowser  No.  A-2063P,  FSC  4330-788-8419. 

Each  of  12  new  elements  was  weighed  prior  to  installation.  The 
elements  were  in  service  for  18  months.  During  this  period,  the  eight  filter- 
separators  in  the  two  Area  C  pumphouses  (with  a  total  of  96  elements) 
were  handling  an  average  of  about  3  million  gallons  of  fuel  per  month  and  were 
rotated  on  a  scheduled  basis.  Thus,  the  average  throughput  per  element  during 
the  18-month  period  was  about  560,000  gallons. 

After  removal  from  service,  the  elements  were  removed,  taken  to 
the  laboratory,  and  dried  to  constant  weight  at  room  temperature  with  air 
flowing  through  the  elements.  No  solvent  rinses  were  used,  since  such 
treatment  could  remove  organic  solids  that  had  been  retained  by  the  elements. 

The  initial  weights  and  increases  (in  grams)  were  as  follows: 

1262  1427  1292  1354  1315  1262  1317  1261  1205  1231  1289  1396 

12  6  22  25  13  26  18  19  1  19  22  17 

The  mean  weight  of  this  group  of  elements  was  1309  g,  and  the 
standard  deviation  56  g,  or  4.  3%  of  the  mean.  Variations  of  this  order  of 
magnitude  are  probably  typical  of  within-batch  variations  for  most  filter - 
separator  element  production.  In  a  batch  of  69  elements  of  another  design, 
it  had  been  found  that  the  standard  deviation  in  weight  was  7.  8%  of  the  mean. 

The  weight  gains  of  the  elements  from  the  Area  C  pumphouse  were  all 
very  small,  mostly  on  the  order  of  15-25  g  per  element.  This  is  very  little 
in  relation  to  the  nominal  dirt-hclding  capacity  of  the  elements  (250  g  each) 
and  to  the  amount  of  service  the  elements  had  seen.  The  greatest  weight 
gain  (26  g)  corresponds  to  a  solids  removal  of  about  0.  05  mg/gal  from 
560,000  gal  of  fuel,  and  the  average  weight  gain  (17  g)  corresponds  to  a 
solids  removal  of  about  0.  0  3  mg/gal.  It  is  evident  that  either  the  elements 
had  been  seeing  extremely  clean  fuel,  or  else  they  did  not  stoji  much  of 
the  solids  present  in  the  fuel. 

Very  little  solid  material  could  be  observed  or  recovered  from 
the  inside  of  the  elements.  The  amount  recovered  from  each  element  was 
only  a  few  grams,  far  short  of  the  15-25  g  weight  gains.  There  was  no 
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relation  between  amount  of  solids  recovered  and  amount  of  weight  gain 
during  service.  Most  of  the  recovered  solids  consisted  of  black,  magnetic 
particles,  very  likely  black  iron  oxide.  The  particles  ranged  in  size  from 
about  25p  to  2  or  3  mm.  A  very  careful  examination  of  the  material  did 
not  reveal  the  presence  of  any  red  iron  oxide  of  normal  rust  particles. 

There  were  traces  of  sand,  unidentified  "dirt,"  and  fragments  of  plastic, 
apparently  derived  from  the  end  caps  during  element  manufacture. 

The  difference  between  the  weight  gains  and  the  amounts  of 
recoverable  solids  can  be  attributed  tc  pickup  of  very  fine  or  gummy 
solids  within  the  media.  Each  element  was  found  to  have  a  brown,  wax¬ 
like  material  that  coated  completely  the  outside  of  the  perforated-metal 
core  between  the  core  and  the  innermost,  coarse  fiberglass  wrap.  The 
laverc  of  fine  fiber,  which  in  this  particular  element  are  initially  white  and 
soft,  were  found  to  be  impregnated  with  a  brown,  waxy  or  gummy  substance 
after  the  elements  were  removed  from  service.  No  serious  attempt 
was  made  to  identify  this  material.  It  was  found  to  be  essentially  insoluble 
in  common  organic  solvents. 

Although  the  data  from  this  examination  are  quite  kite  re  sting,  they 
obviously  cannot  be  used  for  any  generalisations.  The  data  do  suggest  the 
possibility  of  more  widespread  use  of  such  studies  as  a  check  on  the  quality 
of  fuel  handled  by  filter-separators,  and  hence  on  the  efficiency  of  fuel  handling 
and  cleanup  procedures  in  a  base  system  ahead  of  the  filter- separator  in 
question.  The  technique  is  very  simple,  and  all  that  would  be  required 
for  a  base  to  make  such  a  study  would  be  a  balance,  a  supply  of  clean  air  for 
drying  the  elements  {a  small  blower  would  suffice),  and  adequate  records. 

5.  CLAY  FILTER  MEDIA  MIGRATION 

Prior  to  the  use  of  the  clay  filter  in  treating  fuel  for  single-element 
tests,  a  125-minute  operational  check  was  made  on  the  unit  to  establish 
whether  or  not  clay  migration  might  be  a  problem.  Since  the  clay  unit 
was  installed  downstream  from  the  cleanup  filter-separator,  any  clay  released 
from  the  clay  canisters  would  carry  on  through  the  system.  The  check  was 
made  ir.  the  Al/SS  test  loop  using  uninhibited  JP-5  fuel,  circulated  at  an 
average  flow  rate  of  18.  7  gpm.  Fuel  inlet  temperature  and  pressure  were 
81-82®F  and  70  psi.  The  data  obtained,  which  are  summarized  in 
Table  11  ,  indicate  that  no  detectable  migration  of  clay  occurred.  The 
high  values  obtained  for  solids  contents  of  the  initial  samples  are  attributed 
to  dirt  introduced  into  the  system  during  the  plumbing  modifications  when  the 
clay  filter  was  installed.  It  will  be  noted  that  both  the  influent  and  effluent 
samples  (to  and  from  the  clay  filter)  had  high  solids  contents,  the  effluent 
being  much  the  higher.  Subsequent  samples  gave  satisfactorily  low  solids 
contents. 
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TABLE  1 1.  CLAY  FILTER  MEDIA  MIGRATION  STUDY 


Solids 


Time, 

Oav  filter 

Totamitor* 

me /liter*1 

Influent  fuel 

min 

21P,  pai 

Infi. 

"eM. 

Infi 

Effl. 

temperature,  *F 

0 

0 

0 

0. 60* 

4.26d 

81 

5 

1 

0 

0 

81 

10 

1 

0 

0 

81 

15 

1 

0 

0 

0.  42 

0.06 

81 

20 

2 

0 

0 

81 

25 

2 

0 

0 

81 

30 

2 

0 

0 

0. 16e 

0. 10e 

81 

35 

2 

0 

0 

81 

40 

1 

0 

0 

81 

45 

2 

0 

0 

0.  10 

0.  21 

81 

50 

1 

0 

0 

81 

55 

1 

0 

0 

81 

60 

1 

0 

0 

0.03 

— 

81 

65 

1 

1 

0 

81 

70 

1 

1 

0 

81 

75 

2 

i 

0 

0.  07f 

neg. 

81 

80 

2 

1 

0 

81 

85 

2 

l 

0 

82 

90 

2 

1 

0 

0.  06 

0.05 

82 

95 

2 

1 

c 

82 

100 

1 

1 

0 

82 

105 

2 

1 

0 

0.02 

0.  07 

82 

110 

2 

1 

0 

82 

115 

i 

1 

0 

82 

120 

i 

1 

0 

0.05 

0.  "3 

82 

125 

i 

1 

0 

82 

a.  Totamitors  are 

influent 

and  effluent  to  ! 

F/S  test 

section;  in  this  test 

test  section  was  bypassed,  as  the  two  Totamitwrs  are  equivalent, 
b  Samples  are  influent  and  effluent  to  clay  filter. 

c.  Metal  filing*  present  on  test  membrane. 

d.  Brown  solid  matter  present  on  test  membrane. 

c.  Samples  colorless  in  appearance;  earlier  samples  were  yellow, 

{,  MUlipore  matched  membranes  were  used  from  this  point  to  end  of  t*  ’t 
for  solids  analyses. 
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6.  MEMBRANE  FILTER  COLOR  RATINGS 

In  recent  single -element  tests,  color  ratings  have  been  recorded 
for  all  filters  used  in  solids  determinations.  The  color  standards  are 
these  under  consideration  by  ASTM  D-2  Tech  J-X.  These  standards  are 
not  intended  for  quantitative  prediction  of  solids  contents,  but  can  serve  as 
a  monitor  to  detect  changes  in  the  contamination  level  of  a  fuel  handling 
system.  In  a  test  program  such  as  the  one  reported  herein,  color  ratings 
are  v  vv  useful  in  on-the-spot  interpretation  of  results,  and  may  also 
be  of  value  in  detecting  errors  in  gravimetric  solids  determinations,  which 
may  occur  through  arithmetical  or  weighing  errors.  So  long  as  the  test 
fuel  and  the  test  contaminants  are  the  same  in  a  series  of  tests,  it  would 
be  expected  that  color  rating,;  will  give  at  least  a  rough  correlation  with 
solids  contents. 

Data  from  10  single -element  tests  using  fine  or  coarse  AC  dust 
are  shown  in  Table  12  .  Coloi  ratings  by  different  observers  were  in  good 
agreement,  in  almost  all  cases  within  one  unit.  In  only  one  case  was  there 
a  greater  spread  (ratings  of  5,  6,  and  4  on  one  filter).  The  lineup  with 
gravimetric  solids  contents  was  quite  good.  The  four  samples  with 
0.  5  mg  /liter  solids  content  or  higher  gave  color  ratings  of  4  to  6.  All 
other  samples  had  0.  2  mg/liter  or  lower  solids  contents,  and  gave  coloi 
ratings  of  0  to  2  in  almost  all  cases.  The  average  solids  content  corresponding 
to  each  color  rating  is  plotted  in  Figure  8  .  All  points  fall  close  to  a  straight 

line.  Based  on  the  smoothed  data,  and  ignoring  the  single  point  for  No.  3 
color  rating,  the  aver  ges  anct  probable  ranges  for  the  various- color  ratings 
are: 

Color  mg/liter 

0  0.03  (0.0-0.1) 

1  0.  06  (0.  0-0.  2) 

2  0.13(0.0-0.2) 

3  0.  3 

4  0.  6 

5  1.2 

These  data  are  cited  for  purposes  of  illustration  only.  No  statistical 
analysis  has  been  made,  in  view  of  the  limited  number  of  data  points.  The 
color  ratings  are  expected  to  be  a  valuable  adjunct  to  subsequent  work  in 
single-element  testing. 


TABLE  12.  COLOR  RATINGS  OF  FILTERS 
IN  SOLIDS  DETERMINATIONS 


Test  no.a 
and  test, 
time,  min 

Solids , 
mg/liter 

Color 

standard 

rating*5 

Test  no.a 
and  test 
time,  'min 

Solids, 
mg /liter 

Color 

standard 

rating*5 

225-5 

0.  13 

1 

1 

1 

230-5 

0.  14 

1 

-22 

0.  16 

2 

3 

3 

-28 

0.  10 

1 

-33 

-0.01 

0 

226-5 

0.  02 

2 

2 

2 

-46 

-0.03 

0 

-22 

0.  76 

4 

4 

5 

-27 

0.  04 

1 

1 

1 

231-5 

0.  19 

2 

-39 

-0.  04 

1 

1 

1 

-32 

0.  20 

1 

-37 

0.  09 

0 

227-5 

0.  04 

2 

1 

2 

-50 

0.09 

0 

-20 

0.  53 

4 

4 

5 

-25 

-0.  08 

1 

1 

2 

232-5 

0.  10 

1 

-42 

0.  16 

2 

228-5 

-0.  08 

? 

1 

1 

-47 

0.03 

0 

-21 

1.  23 

5 

6 

4 

-58 

0.05 

0 

-26 

0.  03 

1 

1 

1 

-35 

0.  11 

1 

1 

1 

233-5 

0.  18 

2 

229-5 

-0.  10 

1 

1 

1 

-39 

0.  50 

4 

-10 

0.  09 

i 

X 

1 

1 

-44 

0.  05 

1 

-23 

0.  17 

2 

2 

2 

-55 

0.  03 

0 

234-5 

0.  12 

1 

-36 

0.  11 

1 

-41 

0.  04 

0 

-52 

0.00 

0 

a.  Tests 

225-229  were 

run 

by  Procedure  13-J  with 

fine  AC  dust. 

Tests 

230-234  were  run  by  Procedure  13-A  with  coarse  AC  dust. 


b.  Solids  determinations  were  run  with  Millipore  0.  8p  ,  37-mm  diameter 
membrane  filters.  All  color  ratings  were  on  the  "BM  color  scale.  For 
Tests  225-229,  three  ratings  were  made  independently  by  three 
technicians.  All  fuel  sample  volumes  were  3700-3900  ml. 
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4 


5 


0 

FIGURE  8 


1  2 
Color  rating,  "B"  scale 

CORRELATION  BETWEEN  SOLIDS  CONTENT 
AND  FILTER  COLOR  RATING 
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VII.  SUMMARY  AND  CONCLUSIONS 


The  single-element  test  program  reported  here  has  been  concerned 
principally  with  the  development  of  a  procedure  for  comparing  different 
fuel/inhibitor  combinations  as  to  relative  ease  of  cleanup.  A  procedure 
identified  as  "13-A"  has  been  developed  for  rating  corrosion  inhibitors. 

This  procedure  is  somewhat  similar  to  the  standard  MIL-F'8901A  inhibited- 
fuel  test  p  rocedure  except  that  in  Procedure  13-A  tne  element  is  preloaded 
with  test  dust  concurrently  with  small  amounts  of  water  infection,  prior  to 
testing  the  element's  coalescing  performance  with  larger  amounts  of  water 
injection.  This  procedu  re  is  considered  to  be  more  realistic  in  terms  of 
field  conditions  than  is  the  8901A  procedure,  where  the  element  and  test 
fuel  are  thoroughly  water-washed  prior  to  any  injection  of  test  dust.  Based 
on  a  limited  number  of  tests,  corrosion  inhibitor  ratings  by  the  two  types 
of  procedure  are  quite  similar.  Corrosion  inhibitors  qualified  under  MIL- 
1-25017  are  divided  into  two  distinct  groups  by  either  test  procedure.  No 
useful  correlation  could  be  demonstrated  between  WSIM  values  and  perfor¬ 
mance  in  the  single- element  tests.  In  particular,  two  corrosion  inhibitors 
gave  satisfactory  single -element,  results  at  “WSIM  values  of  23-41. 

Most  of  the  test  procedure  development  work  was  directed  toward 
finding  a  more  discriminating  procedure,  i.  e.  ,  one  that  would  provide  a 
more  severe  test  of  corrosion  inhibitors  and  that  would  spread  out  the 
ratings  over  a  larger  scale.  This  was  accomplished  by  the  use  of  a  finer 
test  dust  (fine  AC  vs.  coarse  AC),  but  the  resulting  repeatability  was  so 
poor  as  to  destroy  the  value  of  the  modified  procedure.  Work  is  in  progress 
to  determine  whether  clay  pretreatment  of  the  base  fuel  will  improve  the 
repeatability  situation.  As  of  the  present  writing,  it  appears  that  no  great 
improvement  can  be  obtained.  The  earlier  interpretation,  that  element-to- 
element  variations  are  the  principal  source  of  test  variability,  still  appears 
valid. 


Another  portion  of  the  single-element  test  program  was  concerned 
with  an  evaluation  of  the  effect  of  injection  water  properties  on  element 
performance.  Water  properties  have  very  significant  effects  on  fuel-water 
intertacial  tension  when  the  fuel  contains  certain  types  of  corrosion 
inhibitors.  However,  no  such  effects  on  element  performance  were  ob¬ 
served  when  the  water  pH,  dissolved  solids,  and  FSII  content  were  varied 
over  wide  ranges. 

A  brief  evaluation  of  the  effects  of  the  antistatic  additive  ASA-3  on 
element  performance  Indicated  that  the  ASA- 3  had  no  measurable  effect  in 
uninhibited  fuel  or  in  fuel  containing  Sancolene  C,  but  did  have  a  measurable 
adverse  effect  in  fuel  containing  AFA-1  corrosion  inhibitor. 
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Several  fuel-soluble  surfactants,  sodium  sulfonates  and  naph- 
thenates,  were  found  to  have  immediate  and  extreme  effects  in  inter¬ 
fering  with  element  performance,  and  the  threshold  concentrations  for 
-such  effects  varied  widely  among  the  .different  surfactants.  One  sodium 
sulfonate (425  mol.  wt. )  caused  severe  failures  when  present  at  a  con¬ 
centration  of  only  0.031  mg/liter  of  active  ingredient.  These  failures 
would  not  have  been  predicted  by  the  relatively  high  WSIM  values  of  76-82. 
In  many  cases,  failures  due  to  solids  passage  through  the  element  occurred 
even  when  the  surfactant  concentration  was  insufficient  to  cause  a  coales¬ 
cence  failure. 

A  small-scale  coalescence  unit  has  been  designed  and  is  being  used 
primarily  in  evaluation  of  different  coalescence  media.  This  unit  is  built 
around  a  homogeniaer  that  provides  dispersion  of  water  in  fuel  in  a  single¬ 
pass  operation.  The  test  cell  for  the  media  is  designed  for  loading  of  mul¬ 
tiple  media  with  independent  control  of  density  of  each. 

Problems  with  repeatability  of  separometer  (WSIM)  results  during 
the  period  reported  were  found  to  arise  principally  from  variations  in  the 
coalescer  disks  themselves.  There  were  clearcut  variations  from  batch 
to  batch  in  disk  weight  and  in  disk  performance.  However,  it  was  not 
possible  to  demonstrate  any  direct  correlation  between  disk  weight  and 
disk  performance,  and  in  fact  it  is  highly  improbable  that  disk  weight  alone 
will  govern  disk  performance.  Further  work  along  these  general  lines 
is  being  performed^by  an  ASTM  committee. 


TABLE  1.  LOOP  TEST  NO.  48 


Date:  13  March  1967 


Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc,  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Filtered  tap  water**)  injected  at 
0. 2  gp*£  throughout  test,  coarse  AC  dust  at  5,  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(x)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  None  vol.  % 


Corrosion  inhibitor 

Fuel  inlet  temperature,  °F 
Test  duration,  min 


None 


lb/Mbbl 


75  ±  2 
233 


Fuel  throughput,  gal  5287(b) 
Avg.  flow  rate,  gpm  20.  1 


Actual  element  weight  gain,  g  794 
Calculated  dirt  loading,  g  972 


Pre-test  30  min  95  min 


Influent 

fuel 


Injection 

water 


Coalesced 

water 


Solids,  mg /liter 
WSIM,  dist,  water 
WSIM,  inj.  water 
IFT,  dist.  water,  dyn/cm 
IFT,  inj.  water,  dyn/cm 
FSII  content,  vol.  % 

Solids,  mg /liter 
PH 

ST,  dyn/cm 

pH 

ST,  dyn/cm 

FSII  content,  vol.  % 


0.26 

100 

39.4 

38.6 

0.00 


0.  02  0.  1 1 


Time,  min: 

Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gal 


Pre-test 


30 

2 


60 

2 


95 

1 


0.  2(c) 

7.  4(c) 
69.  9<°) 

8.  4(c) 


130  160  End 


5287 


(a)  Filtered  tap  water  used  in  this  test  only. 

(b)  Total  throughput  for  15  min  pre-test  and  248  min  test  period. 

(c)  Post-test  samples. 
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TABLE  1.  LOOP  TEST  NO.  48  (Coat'd) 


TABLE  2.  LOOP  TEST  NO.  49 


Date:  16  March  1967 


Al/SS  loop -with  8"  I,  D*  aluminum  housing,  military- standard  double-cvall 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  Injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(x)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel,  system  icing  inhibitor,  Dow,  Lot  08186119  None  vol.  % 

Corrosion  inhibitor  None  lb/Mbbl 


Fuel  inlet  temperature,  °F 
Test  duration,  min 


75  ±  2  Fuel  throughput,  gal  3377 
168  Avg.  flow  rate,  gpm  20.  1 


Actual  element  weight  gain,  g  491 
Calculated  dirt  loading,  g  589 


Pre-test  30  mir.  95  min 


Influent 

fuel 


Injection 

water 


Solids,  mg/ liter 
WSIM,  dist.  water 
WSIM,  inj.  water 
IFT,  dist.  water,  dyn/cm 
IFT,  inj.  water,  dyn/cm 
FSII  content,  vol.  % 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


pH 

Coalesced  ST>  dyn/cm 
water  pgll  contcntf  Vol.  % 


0.  02 

100 

42.  4 
34.7 
0.  00 


0.  05 


0.  05 


0.  04<a) 

8.  Ha) 

70.  3(a) 

8.  l<a> 


Time,  mm: 

Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gai 


Pre-test 


5 

0 

1426 


5 

0 

2034 


7 

0 

2829 


7 

0 

342-t 


0 

3584 


(a)  Post-test  samples. 
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TABLE 

2.  LOOP  TEST  NO.  ■ 

49  (Cont'd) 

Effluent  Fuel  Quality 

Time, 

Solids, 

Free  Water,  Totamitor 

min 

AP,  p3i 

mg  /liter 

mg /liter 

0 

Reading 

l0Cf<a) 

o(a) 

4.  6 

0.  49 

5 

4.  6 

0.  04 

-  - 

0 

10 

4.  7 

0.  07 

0-1 

0 

20 

5.  0 

0.  16 

1-2 

0 

30 

5.  0 

0.  01 

0-1 

0 

40 

5.  4 

0.  10 

1-2 

0 

50 

5.  4 

0.  08 

1-2 

0 

60 

5.  7 

1.  17(b) 

4-5 

0 

70 

5.  4 

0.  15 

4-5 

0 

60 

5.  9 

0.  09 

4-5 

0 

90 

6.  5 

J.  06 

3-5 

0 

100 

7.  9 

0.  10 

2-4 

0 

11C 

9.  2 

0.  15 

4-6 

0 

120 

10.  8 

0.  02 

5-7 

0 

130 

12.  3 

0.  11 

2-4 

0 

140 

15.  0 

0.  02 

1  -3 

0 

1 50 

20.  2 

0.  10 

0-1 

0 

160 

31,  5 

0.  09 

1-2 

0 

163 

40.  5 

0.  10 

10-12 

0 

16? 

39.  8 

(a‘;  Test  housing  bypass  line  open  during  first  2  min  of  test.  Between  5  and 
20  min,  about  3  0  short-term  peaks  appeared  on  Totamitor  chart, 
maximum  reading  (peak  height)  30. 


*b)  probable  weighing  error;  filter  appeared  clean. 


TABLE  3.  LOOP  TEST  NO,  50 


Date:  20  March  1967 


Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military-standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  Mi L- F - 8 9 G 1 A  inhibited -iuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(  )  Fresh-fuel  blend  OR  (  x)  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.  1  5  vol.  % 

Corrosion  inhibitor  None  lb/Mbbl 

Fuel  inlet  temperature,  aF  75  i  3  Fuel  throughput,  gal  4377 

Test  duration,  min  220  Avg.  flow  rate,  gpm  19.9 


Actual  element  weight  gain,  g  641 
Calculated  dirt  loading,  g  904 


Pre-test 

30  min 

95  min 

Solids,  mg/ liter 

«  - 

0.  03 

Neg 

WSIM,  dist.  water 

100 

Influent 

WSIM,  inj.  water 

LOG 

fuel 

IFT,  dist.  water,  dyn/cm 

-- 

I  IFT,  inj.  water,  dyn/cm 

28.  8 

1  FSII  content,  vol.  % 

C.  14 

0.  02 

Solids,  mg /liter 

1.  3 

— 

Injection 

pH 

8.  2 

8.  1 

water 

ST,  dyn/cm 

58.  4 

43.  3 

i 

pH 

8.  2 

8.  4 

Coalesced  1 

t 

ST,  dyn/cm 

53.  9 

61.4 

waver 

FSII  content,  vol.  % 

5.  5 

1.7 

Time,  min:  Pre-test  30  60  9 6  130  160  Lnd 


Screen  AP,  ps‘ 

2 

2 

2 

2 

2 

2 

2 

Cleanup  AP,  psi 

0 

0 

0 

0 

0 

0 

0 

Throughput,  gal 

356 

943 

1540 

2236 

2939 

3536 

4733 

84 


TABLE  3.  LOOP  TEST  NO.  50  (Cont'd) 


Time, 

min 


_ Effluent  Fuel  Quality 

Solid?  Free  V/ater,  Totamitor 
mg  /liter  mg /liter  Reading 


0 

3.  5 

0 

1  0 

4.  0 

0  (30 -sec  peak  of  2  at 

1 1  min) 

20 

4.  0 

0 

30 

o 

0.  04 

3-4 

0  (Minor  "blips'*  at  21 

and  35  min) 

40 

4.  0 

0 

50 

4.  2 

0 

60 

4.  0 

0 

70 

4.  4 

0 

80 

4.  6 

0 

90 

4.  8 

0 

95 

5.  0 

0.  01 

1-2 

0 

100 

5.  2 

0 

no 

5.  4 

0 

120 

5.  8 

0 

130 

6.  2 

Neg. 

2-3 

0 

140 

6.  8 

0 

150 

7.  6 

0 

160 

8.  5 

0 

170 

9.  6 

0 

180 

11.  4 

0 

190 

14.  4 

0 

200 

18.  0 

0 

203 

20.  0 

0.  02 

2-3 

0 

210 

26.  0 

0 

218 

40.  0 

0.  04 

2-3 

0 

220 

43.  2 

Test  time,  minutes 
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TABLE  A.  LOOP  TEST  NO.  51 


Date:  21  March  1967 


Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  236). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flew 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  tent,  coavse  AC  dust  at  5.  72  g/min  after  60  minr 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(  )  Fresh-fuel  blend  OR  (x)  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.15  vol.  % 

Corrosion  inhibitor  None  Ib/Mbbl 


Fuel  inlet  temperature,  *F  75  ±  1 
Test  duration,  min  1 90 

Actual  element  weight  gain,  g  565 
Calculated  dirt  loading,  g  729 


Solids,  mg/ liter 
WSIM,  dist.  water 
influent  WSIM,  inj.  water 

fuel  IFT,  dist.  water,  dyn/cm 

IFT,  inj.  water,  dyn/cm 
FSH  content,  vol.  % 

Solids,  mg /liter 
Injection  pjj 

water  ST>  dyn/cm 

pH 

Coalesced  ^  dyn/cm 

water  Fsn  content>  vol.  % 


Time,  min:  Pre-test  30 

Screen  AP,  pai  2  6 

Cleanup  AP,  psi  0  0 

Throughput,  gal  307  895 


Fuel  throughput,  gal  3792 
Avg.  flow  rate,  gpm  20. 0 


Pre-test  30  min  95  mm 

Neg  0.02 

98 

98  100 
40.1 

39.  6  37.6 

0.14  0.02 

0.4 

8.  0  8.  1 

61.9  59.6 

8.2  8.3 

56.  6  56.  1 

4.5  1.7 

60  95  130  lfe0_  End 

6  6  7  7  7 

0  0  0  0  0 

1488  2190  2898  3495  4099 


TABLE  4.  LOOP  TEST  NO.  51  (Coat’d) 


Effluent  Fuel  Quali 


5.7 
5.9 
6.  3 

6.8 
7.7 
8.  8 

10.4 

12.5 
17.  0 
20.  0 
25.  1 
40.  0 
36.  0 
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TABLE  5.  LOOP  TEST  NO.  52  Date:  22  March  196? 

■  Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military-standard  double-**  11 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  28b). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.2  gpm  throughout  test,  coarse  AC  dust  at  5. 72  g/rr.ia  after  60  min. 

-  Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(  )  Fresh-fuel  blend  OR  (at)  Fuel  from  previous  test 

"  Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.  15  vol.  % 

Corrosion  inhibitor  Santolene  C,  Lot  NH04-0Q6  4  lb/Mbbl 


Fuel  inlet  temperature,  *F  75  ±  1  Fuel  throughput,  gal  2747 

Test  duration,  min  137  Avg.  flow  rate,  gpm  20.0 


Actual  element  weight  gain,  g  349 
Calculated  dirt  loading,  g  430 


Pre-test  30  min  95  min 


Influent 

fuel 


Solids,  mg/ liter 
WSIM,  dist.  water 
WSIM,  inj.  water 
IFT,  dist.  water,  dyn/cm 
IFT,  inj.  water,  dyn/cm 
FSB  content,  vol.  % 


0.  83 
9.1 
85 

33.2 
18.5 
0.  14 


0.  60  0.  08 
79 


22.9 
0.  03 


Injection 

water 


Solids,  mg/liter 
pH 

ST,  dyn/cm 


0.  1 

8.  2  8.1 

69.  5  69.8 


Coalesced 

water 


pH 

ST,  dyn/cm 
FSH  content,  vol. 


% 


8.  2  8.2 

35.8  53.5 

4.  6  2.  1 


Time,  min:  Pre-test  30 


Screen  AP,  psi  2  2 

Cleanup  AP,  psi  0  0 

Throughput,  gal  306  913 


60  95  130  160  End 


2  11  1 

0  0  0  0 

1521  2212  2889  3053 
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Test  time,  minutes 


TABLE  6.  LOOP  TEST  NO.  53  Date:  23  March  i 967 

Al/SS  loop  with  8"  I. D.  aluminum  housing,  military-standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F -890 1A  inhibited-fuel  test  with  fuel  flow 
-  ^  2d  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0. 2  gpm  throughout  test,  coarse  AC  dust  at  5*  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

{  )  Fresh-fuel  blend  OR  (x)  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0,15  vol.  % 

Corrosion  inhibitor,  Santolene  C,  LotNH04-006  4  lb/Mbbl 

Fuel  inlet  temperature,  °F  75  ±  L  Fuel  throughput,  gal  2911 
'  Test  duration,'  min  146  Avg.  flow  rate,  gpm  19.9 


Actual  element  weight  gain,  g  399 
Calculated  dirt  loading,  g  481 


Pre-test 

30  min 

95  min 

o 

Solids,  mg/liter 

0.  09 

0.  04 

0.  15 

WSIM,  dist.  water 

95 

Influent 

WSIM,  inj.  water 

75 

68 

fuel 

IFT,  dist.  water,  dyn/cm 

35.  8 

-- 

IFT,  inj.  water,  dyn/cm 

25.  1 

28.2 

FSn  content,  vol.  % 

0.  15 

0.  02 

Solids,  mg /liter 

0.  0 

_  _ 

Injection 

pH 

8.  0 

8.  0 

water 

ST,  dyn/cm 

70.  3 

70.2 

pH 

8.  2 

8.2 

Coalesced 

ST,  dyn/cm 

56.  4 

56.8 

water 

FSII  content,  vol.  % 

5.  9 

1.7 

Time,  min:  Pre-test  30 

60  95 

130 

160  End 

Screen  AP, 

,  psi  3  3 

3  3 

3 

3 

Cleanup  AP,  psi  0  0 

0  0 

0 

0 

Throughput,  gal  306  898 

1500  2199 

2898 

3217 

90 


TABLE  6.  LOOP  TEST  NO.  53  (Cont'd) 


Effluent  Fuel  Qualit 


Solids, 

Free  Water, 

Totamitor 

mg  /liter 

mg  /liter 

Reading 

8-10 
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Date:  24  March  1967 


TABLE  7.  LOOP  TEST  NO.  54 


Al/SS  loop  with  8"  I.D.  aluminum  housing,  military- standard  double -wall 
'canister^  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fueb uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(  )  Fresh-fuel  blend  OR  (x  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.15  vol.  % 

Corrosion  inhibitor,  Santolene  C,  LotNH04-006  16  lb/Mbbl 

Fuel  inlet  temperature,  °F  75  ±  2 
Test  duration,  min  99 


Fuel  throughput,  gal  I960 
Avg.  flow  rate,  gpm  19.8 


Actual  element  weight  gain,  g  235 
Calculated  dirt  loading,  g  235 


Pre-test 

30  min 

95  min 

Solids,  mg/liter 

0.  01 

0.  25 

0.  03 

WSIM,  dist.  water 

80 

-  “ 

Influent 

WSIM,  inj.  water 

88 

75 

fuel 

IFT,  dist.  water,  dyn/cm 

32.  1 

“  — 

IFT,  inj.  water,  dyn/cm 

11.  9 

12.  7 

FSII  content,  vol.  % 

0.  )2 

0.  02 

Solids,  mg/liter 

0.  2 

Injection 

pH 

8.  0 

8.  0 

water 

ST,  dyn/cm 

70.  1 

70.  0 

pH 

8.  0 

8.  0 

Coalesced 

ST,  dyn/cm 

54.  0 

54.  8 

water 

FSH  content,  vol.  % 

5.  7 

1.  6 

Time,  min:  Pre-test  30 

60  95 

130 

160  End 

Screen  AP, 

,  psi  1  1 

1  1 

1 

Cleanup  AP,  psi  0  0 

0  0 

0 

Throughput,  gal  366  962 

1558  2238 

2326 

92 
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TABLE  7.  LOOP  TEST  NO.  54  (Cont'd) 

Effluent  Fuel  Qual 


Solids, 

Free  Water, 

Totamitor 

mg /liter 

mg  /liter 

Reading 

(a)  Solids  injection  started  at  55  min,  i.  e. ,  5  min  before  regular  time 
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Test  time,  minutes 


Date:  27  March  1967 


TABLE  *•  LOOP  TEST  NO,  55 

Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military-standard  double -wall 
canister,  and  military- standard  element  (Filters  Inc,  1-4208,  Lot  286). 


Procedure  10:  Modified  MIL- F- 390 1 A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0. 2  gpm  throughout  test,  coarse  AC  dust  at  5. 72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown, 

(  )  Fresh-fuel  blend  OR  ( x )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.  15  vol.  % 

Corrosion  inhibitor,  Santolene  C,  Lot  NH04-006  16  lb/Mbbl 


Fuel  inlet  temperature,  *F  75  e  2 

Test  duration,  min  122 


Fuel  throughput,  gal  2429 
>  vg.  flow  rate,  gpm  1 9.  9 


Actual  elemeut  weight  gain,  g  335 
Calculated  dirt  loading,  g  338 


Pre-test  30  min  95  min 


Solids,  mg/ lit er 

0.07 

0.06 

0.01 

WSIM,  dist,  water 

72 

«m  m 

Influent 

WSlMr  inj.  water 

74 

75 

fuel 

IFT,  dist.  water,  dyn/c m 

28.5 

m,  a. 

IFT,  inj.  water,  dyn/cm 

14. 1 

16. 1 

FSn  content,  voL  % 

0. 12 

C.  01 

Injection 

Solids,  mg/liter 

0.2 

pH 

8.  1 

8.  C 

water 

ST,  dyn/cm 

65.6 

63.3 

Coalesced 

water 

pH 

ST,  dyn/cm 

FSn  content,  vol.  % 

8.  1 
53.0 

3.  0 

8.0 

53.4 

1.0 

Tima,  min:  Pro-tast  30 

60  93 

130_ 

160  End 

Screen  &P, 

pol  1  1 

1  1 

1 

Cleanup  AP,  pci  0  0 

0  0 

0 

Throughput,  gal 


302 


904 


1498  2200 


2732 
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TABLE  8.  LOOP  TEST  NO.  55  (Cont'd) 

Effluent  Fuel  Quali 


Solids*  Free  Water*  Tctamitor 
AP*  psi  mg  /! iter  mg /liter  Reading 
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TABLE  9.  LOOP  TEST  NO.  56 


Date:  28  March  196? 


Al/SS  loop -with  8"  I.  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc,  1-4208,  Lot  286). 


Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5,72  g»  min  alter  60  min. 


Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(x)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0*  15  vol.  % 

Corrosion  inhibitor,  AFA-1,  Lot  37  ^  lb/Mbbl 


Fuel  inlet  temperature,  *F  75  £  2  Fuel  throughput,  gal  3714 

Test  duration,  min  186  Avg.  flow  rate,  gpm  20.0 

Actual  element  weight  gain,  g  62Z 
Calculated  dirt  loading,  g  709 

Pre-test  30  min  95  min 


Solids,  mg/ liter 

0.  10 

0.  C2 

0.  01 

WSIM,  dist.  water 

94 

Influent 

WSIM,  inj.  water 

86 

84 

fuel 

IFT,  dist.  water,  dyn/cm 

21. 2 

IFT,  inj.  water,  dyn/cm 

18.  8 

21.  6 

FSII  content,  vol.  % 

0.  16 

0.  02 

Injection 

water 


Solids,  mg  /liter 

pH 

ST,  dyn/cm 


0.  1 

8.  0  8.  1 

63.  8  67.  9 


Coalesced 

water 


PH 

ST,  dyn/cm 

FSII  content,  vol.  % 


7.  6  7.  9 

38.6  41.0 

5.5  1.4 


Time,  min: 


Pre-test  30  80 


95  130  160  End 


3  3  3 

0  0  0 

2199  2901  3499 


Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gal 


2 

0 

306 


3 

0 

864 


3 

0 

1501 


3 

0 

4020 


1: 


TABLE  9.  LOOP  TEST  NO.  56  (Cont'd) 


Effluent  F*'el  Qua’  itv 


Free  waters  Totamito? 

mg  Alter  Reading 


[■■■■■■inaanm 

llllllllllllllll 


iiaiiMi»r'>B*r::;a>iiiiiuiiiimi««iiiaimi>ania>is»Hi 
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llllillllllllllllfjillllllllll 


40  60 

Teat  time,  minute* 
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TABLE  10.  LOOP  TEST  NO.  57  Date:  30  March  1967 

Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  -water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  3.  Ic  B/min  after  ^0  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(x  )  Fresh-fuel  blend  OR  (  )  Fue1  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.15  vol,  % 

Corrosion  inhibitor,  Tolad  244,  Lot  47-12  5.  5  Ib/Mbbl 

Fuel  inlet  temperature,  #F  75  Fuel  th.  oughput,  gal  84 

Test  duration,  min  4(a)  Avg.  flow  rate,  gpm  21 


Actual  element  weight  gain,  g 
Calculated  dirt  loading,  g 


Pre-test  30  min  95  min 

Solids,  mg/litcr 
WSIM,  dist.  water 
Influent  WSIM,  inj.  water 

fuel  IFT,  dist.  water,  dyn/cm 

IFT,  inj.  water,  dyn/cm 

FSII  content,  vol.  %  (a) 


Solids,  mg/litcr 
pH 

ST,  dyn/cm 
pH 

ST,  dyn/cm 
FSII  content,  vol.  % 

Tim*,  min:  Pre-test  50  60  95  130  160  End 

Screen  AP,  psi  2 

Cleanup  AP,  psi  0 

Throughput,  gal  84 


(a)  Test  terminated  after  4  min  of  pre-test  time  because  of  excessive 
pressure  drop.  No  water  or  solid  contaminant  was  injected. 


2 

0 

84 


Coalesced 

water 


Injection 

wat'jr 


TABLE  11.  LOOP  TEST  NO.  58 


Date:  30  March  1967 


Ai/SS  loop  with  8"  I.  D.  aluminum  housing,  military-standard  double-wall 
canister,  and  military-standard  element  {Filters  Inc,  1-4208,  Lot  286), 

Procedure  10i  Modified  MIL-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  ana  inlet  pressure  70  psig.  Type  B  synthetic  wucer  injected  at 
0.2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(x  )  Fresh-fuel  blend^3^  OR  {  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.15  vol.  % 

Corrosion  inhibitor,  Tolad  244,  Lot  47-12  5.5  lb/Mbbl 


Fuel  inlet  temperature,  °F  75  ±  3 
Test  duration,  rein  147 

Actual  element  weight  gain,  g 
Calculated  dirt  loading,  g 


Fuel  throughput,  gal  2909 
Avg.  flow  rate,  gpm  19.  8 


448 

480 


Pre-test  30  min  95  min 


Influent 

fuel 


Solids,  mg/liter  0.  10 

WSIM,  dist.  water  88 

WSIM,  inj.  water  74 

IFT,  dist.  water,  dyn/cm  27.  6 

IFT,  inj.  -water,  dyn/cm  14.0 

FSH  content,  vol.  %  0.  12 


0.  II 


0.  04 

35 

15.  1 
0.  01 


Injection 

water 


Solids,  mg/liter 
pH 

ST,  dyn/cm 


0.  2 
8.  1 
69.  9 


8.  1 

71.8 


Coalesced 

water 


pH 

ST,  dyn/cm 
I  FSH  content,  vol. 


Time,  min: 


Pre-test 


30 


60 


95 


7.  9 
45.  0 
5.  6 

130 


8.  0 
48.  5 
i.  4 


160 


End 


Screen  AP,  psi  2 

Cleanup  AP,  psi  0 

Throughput,  gal  321 


2  2  2  1 

0  0  0  0 

902  1499  2202  2870 


2 

0 

3230 


(a)  Fuel  blend,  which  had  been  used  in  aborted  test  (No.  57)  without  any 
water  or  solids  injection,  is  still  considered  "fresh. " 


100 


3.  1 

0 

3.  3 

0 

3.  9 

0 

4.  1 

0.  07 

4-6 

0 

4.  2 

-  0 

4.  1 

0 

4.  1 

a 

4.  4 

i 

© 

« 

in 

2 

5.  1 

2 

6.  9 

0.  10 

6-8 

2 

8.  0 

1 

10.  2 

1 

13.  8 

2 

20.  0 

C.  12 

12-14 

2 

32.  5 

2 

40.  0 

0.  08 

10-12 

2 

0 

iiiiiiihii  mniiiii  iiiiiiimi 
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TABLE  12.  .LOOP  TEST  NO.  59 


Date:  31  March  1967 


A1/3S  loop  with  8”  I.  D,  aluminum  housing,  military- standard  double-wall 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Dot  286). 

Procedure  10:  Modified  MIL-F-8991A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  ir,let  pressure  70  psig.  Typ"  B  synthetic  w’vter  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(x)  Fresh-fuel  blend  OR  {  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.  15  vol.  70 

Corrosion  inhibitor,  Lubrirol  541,  Lot  24794  5  lh/Mbbl 


Fuel  inlet  temperature,  *F  75  ±  2  Fuel  throughput,  gal  3294 
Test  duration,  min  164  Avg.  flow  rate,  ym  20.  1 


Actual  element  weight  gain,  g  578 
Calculated  dirt  loading,  g  589 

Pre-test  30  min  95  min 


Influent 

fuel 


Solids,  mg/liter 
WSIM,  dist.  water 
WSIM,  inj.  water 
IFT,  oist.  water,  dyn/cm 
IFT,  inj.  water,  dyn/cm 
FSII  content,  vol.  % 


0.  11 

83 

31.4 
25.  1 
0.  14 


0.  05  0.  09 


88 

26.8 
0.  02 


I  Solids,  mg/liter 
Injection  |  pH 

water  |  STj  dyn/cm 


0.  0 

8.0  8.0 

70.7  71.1 


Coalesced 

water 


PH 

ST,  dyn/cm 
FSII  content,  vol. 


% 


7.6  7.9 

55.  4  51.5 

(a)  1.40 


Time,  min: 


Pre-test  30  ,  60  95 


130  160  End 


Screen  AP,  psi  2 

Cleanup  AF,  psi  0 

Throughput,  gal  324 


0  0  0 

0  0  0 

918  1521  2220 


0  0  0 

0  0  0 

2915  3510  3618 


(a)  Sample  too  cloudy  to  analyze. 
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TABLE  12.  LOOP  TEST  NO.  59  (C ont*d) 

Effluent  Fuel  Quali 


Solids, 

Free  Water, 

Totamitor 

mg /liter 

mg /liter 

Reading 

MSSSSS  SSSSS  ■■■■■  5535SS5B5wSSSS55S55b  SSSSS  S5SSS  SSSSS  SSSSS  SSSSS 
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Test  tiu.e,  minutes 


TABLE  13,  LOOP  TEST  NO.  60 


Date:  3  April  1967 


Al/SS  loop  with  8"  I.  D,  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(x)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.15  vol.  % 

Corrosion  inhibitor  None  lb/Mbbl 


Fuel  inlet  temperature,  #F  75  ±  2 
Test  duration,  min  138 


Fuel  throughput,  gal  2772 
Avg.  flow  rate,  gpm  20.  1 


Actual  element  weight  gain,  g  414 
Calculated  dirt  loading,  g  446 


Pre-test 

30  min 

95  min 

Solids,  mg/ liter 

0.  12 

0.  04 

0.  01 

WSIM,  dist.  water 

83 

Influent 

WSIM,  inj.  water 

90 

96 

fuel 

IFT,  dist.  water,  dyn/cm 

42.  5 

IFT,  inj.  water,  dyn/cm 

40.8 

42.  2 

FSII  content,  vol.  % 

0.  15 

0.  01 

Solids,  mg  /liter 

0.  2 

Injection 

pH 

7.  9 

7.  9 

water 

ST,  dyn/cm 

73.  2 

72.  4 

l 

PH 

8.  0 

8.  0 

Coalesced 

ST,  dyn/cm 

63.  9 

69.  2 

water 

FSII  content,  vol.  % 

4.  1 

1.  2 

Time,  min: 


Pre-test  30  60 


95  130  l60  End 


2  2  2  1  0  2 

No  readings;  gages  inoperative. 

332  929  1527  2239  2907 


Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gal 
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TABLE  13.  LOOP  TEST  NO.  60  (Cont'd) 


Effluent  Fuel  Quality 


Time, 

min 


AP,  psi 


Solids, 
mg /liter 


Free  Water, 
mg/liter 


Totamitor 

Reading 


0 

4.  3 

0 

10 

4.  6 

0 

20 

5.  0 

0 

30 

5.  7 

0.  03 

1-2 

0 

40 

5.  3 

0 

50 

5.  3 

0 

60 

5.  5 

0 

70 

6.  0 

0 

80 

6.  5 

0 

90 

7.  5 

0 

95 

9.  0 

Neg 

0-1 

0 

100 

9.  2 

0 

110 

11.  5 

0 

120 

15.  0 

0 

127 

20.  0 

0.  02 

0-1 

0 

130 

23.  6 

0 

138 

40.  0 

Neg 

1-2 

0 

1  <  3 

39.  0 

0 

40  60  80 

i  est  time,  minutes 
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TABLE  14.  LOOP  TES1  NO.  61-A 


Date-,  5  April  1967 


Al/SS  loop  with  S  '  l.D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military-standard  e  ement  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibitcd-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  gfmin  after  60  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(X  )  Fresh-fuel  blend  OR  {  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.  15  vol.  % 

Corrosion  inhibitor,  None  lb/Mbbl 

Other  additives:  Shell  antistatic  additive  ASA-3,  0.6  mg/li'.era 
Fuel  inlet  temperature,  *F  75  ±  1  Fuel  throughput,  gal  3229 

Test  duration,  min  162  Avg.  flow  rate,  gpm  19.9 


Actual  element  weight  gain,  g  568 
Calculated  dirt  loading,  g  583 


Pre-test 

30  min 

95  min 

1 

4 

Solids,  mg/ liter 

0.  00 

0.  05 

0.  09 

1 

WSIM,  dist.  water 

90 

Influent 

WSIM,  inj.  water 

77 

96 

fuel 

I  IFT,  dist.  water,  dyn/cm 

40.  8 

IFT,  inj.  water,  dyn/cm 

35.  4 

58.  5 

FSH  content,  vol.  % 

0.  13 

0.  03 

Injection 

water 

Solids,  mg/liter 

PH 

j  ST,  dyn/cm 

0.  0 

8.  05 

72.  6 

8.  20 

7?.  2 

t 

Coalesced 

j  PH 

ST,  dyn/cm 

8.  30 

60.  b 

8.  39 

6b.  9 

water 

,  FSII  content,  vol.  % 

6.  00 

1.  90 

Tims,  min: 

Pre-test 

30 

60 

95 

130 

160 

End 

Set  eon  AP,  psi 

1 

1 

1 

1 

1 

1 

1 

Cleanup  AP,  psi 

0 

0 

0 

•) 

0 

0 

0 

Throughput,  gal 

307 

882 

1505 

2200 

2897 

3494 

3537 

a.  0.  6  mg/liter  of  ASA-3  resulted  in  a  conductivity  of  approximately  210  C.  U. 
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TABLE  .  14,  LOOP  TEST  NO.61  -AfConfc'd) 


Effluent  Fuel  Quality 


Time, 

min 

Solids 
mg /liter 

Free  water, 
mg /liter 

Totamitor 

Reading 

Conductivity, 

units*1 

0 

3.0 

0 

10 

3.9 

0 

20 

3.9 

0 

30 

4.  5 

0.  13 

0-1 

0 

40 

4.  5 

0 

50 

4.  6 

0 

210 

60 

4.3 

0 

210 

70 

4.  3 

0 

210 

80 

4.  7 

u 

210 

90 

5.  2 

0 

210 

95 

5.6 

2.69a 

0-1 

0 

210 

100 

6.  0 

0 

210 

110 

7.0 

0 

210 

120 

8.4 

0 

210 

130 

10.  0 

0.  15 

5-7 

0 

210 

140 

12.  1 

0 

210 

150 

18.0 

0 

210 

152 

20.  0 

0.  21 

3-4 

0 

210 

160 

34.0 

0 

205 

162 

40.  6 

0.  36 

4-6 

0 

205 

164 

39.  5 

0 

205 

a.  Filter  did  not  indicate  any  significant  deposit  of  solids. 

b.  1  C.  U.  =  1  pic omho /meter  =  10-^ohm  cm 


TABLE  15.  LOOP  TEST  NO.  61-B 


Date:  6  April  1967 


Al/SS  loop  with  8"  I.D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited.  JP- 4  Batch  14  plus  additives  as  shown. 

(  )  Fresh-fuel  blend  OR  (X)  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.  15  vol.  % 

Corrosion  inhibitor  ,  None  lb/Mbbl 

Other  additives:  Shell  antistatic  additive  ASA-3,  0.8  mg/litera 
Fuel  inlet  temperature,  “F  75  ±  1  Fuel  throughput,  gal  3189 

Test  duration,  min  161  Avg.  flow  rate,  gpm  19.9 

Actual  element  weight  gain,  g  565 
Calculated  dirt  loading,  g  575 

Pre-test  30  min  95  min 


i 

Solids,  mg  /liter 

Neg 

0.04 

0.  04 

WSIM,  dist.  water 

b 

Influent 

WSIM,  inj.  water 

b 

b 

fuel 

IFT,  dist.  water,  dyn/cm 

41. 0 

IFT,  inj.  water,  dyn/cm 

39.  0 

40.  8 

t 

,  FSII  content,  vol.  % 

0.  12 

0.  01 

Solids,  mg/liter 

0.  0 

Injection 

pH 

8.  11 

8.  10 

water 

1 

ST,  dyn/cm 

69.  4 

70.  6 

'  pH 

8.  20 

8.  24 

Coalesced 

ST,  dyn/cm 

63.  8 

68.  2 

water 

,  FSII  content,  vol.  % 

3.  70 

1.  00 

Time,  min:  Pre-test  30 

60  95 

130 

160  End 

Screen  AP, 

psi  2  2 

2  2 

2 

2  3 

Cleanup  AF 

psi  0  0 

0  0 

0 

1  0 

Throughpu' 

t,  gal  312  901 

1509  2196 

2899 

3490  3501 

0.8  mg/liter  of  ASA-3  resulted  in  a  conductivity  of  approximately  320  C.  U, 

Invalid  data;  fresh-blend  WSIM  values  were  72  and  74  vs.  distilled  water 
and  injection  water,  respectively. 
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TABLE  15.  LOOP  TEST  N0.61-B  (Cont'd) 

Effluent  Fuel  QuaJit 


Time, 

Solids 

Free  water. 

Totaznitor 

Conductivity, 

min 

AP,  psi 

mg /liter 

mg /liter 

Rending 

units* 

0 

3.  1 

0 

310 

10 

3.8 

■  «-- 

0 

310 

20 

4.  2 

'  . .  ■"---'  •• 

-  o 

310 

30 

4.  5 

0.07 

0-1 

0 

310 

40 

4.  6 

0 

320 

50 

4.  5 

0 

320 

60 

4.  5 

0 

320 

70 

4.6 

0 

320 

80 

4.8 

0 

320 

90 

5.3 

0 

320 

95 

5.6 

0.02 

0-1 

0 

320 

100 

6.0 

0 

320 

110 

6.  2 

0 

320 

120 

8.  7 

0 

320 

130 

10.  5 

0.03 

0 

320 

140 

13.0 

0 

320 

150 

18.  5 

0 

320 

151 

20.0 

0.  06 

0-1 

0 

320 

160 

38.0 

0 

320 

161 

40.  0 

0.06 

0-1 

0 

320 

163 

37.0 

0  Post' 

-test  320 

1  C.  U.  si  picomho/meter  =  «Um~l  cm~l 
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Test  tint*,  minutes 
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TABLE  16.  LOOP  TEST  ?’Q,  62 


Date:  7  April  1967 


Ai/SS  loop  with  8"  IrD.  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  ^Filters  Inc.  1-4208,  Lot  28oj. 

Procedure  10:  Modified  MIL-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-4  Batch  14  plus  additives  as  shown. 

(  )  Fresh-fuel,  blend  OR  (X)  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.15  vol.  % 

Corrosion  inhibitor,  Santolene  "C"  Lot  NHG4-006  4  Ib/Mbbl 

Other  additives:  Shell  antistatic  additive  ASA- 3,  0.8  mg/liter 

Fuel  inlet  temperature,  “F  75  *  1  Fuel  throughput,  gal  2741 

Test  duration,  min  137  Avg.  flow  rate,  gpm  20.0 


Actual  element  weight  gain,  g  433 
Calculated  dirt  loading,  g  440 

Pre-test  3u  min  95  min 


! 

i 

!  Solids,  mg/liter 

0.  06 

0.04 

0.07 

t 

i 

WSIM,  cist,  water 

a 

Influent 

WSIM,  inj.  water 

a 

a 

fuel 

IFT,  dist.  was.tr,  dyn/cm 

38,  5 

IFT,  inj.  water,  dyn/cm 

23.  8 

26.7 

,  FSII  content,  vol.  % 

0.  16 

0.  00 

|  Solids,  mg/liter 

0.2 

Injection 

| 

8.  09 

8.  18 

water 

j  ST,  dyn/cm 

72,  6 

73.2 

;  pH 

8. 12 

8.  18 

Coalesced 

ST,  dyn/cm 

59.  ?. 

67.  0 

water 

,  FSU  content,  vol.  % 

6.7 

1.8 

Time,  min:  Pre-test  30  6j)  95  _13£_  J60_ 

Screen  AP,  psi  1  2  2  2  2  2 

Cleanup  AP,  psi  0  0  0  0  0  0 

Throughput,  gal  300  90C  1505  2197  2903  3041 

a.  Data  invalid  because  of  error  in  procedure.  Fresh-blend  WSIM  values  were 
87  and  58  vs.  distilled  water,  62  vs,  injectioh  water. 
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TABLE  16  .  LOOP  TEST  NO.  62  (Cont'd) 


Time, 


Effluent  Fuel  Guality 
Solids  Free  water,  Totamitor 

r  Rtadin 


ETTASial 


Conductivity, 

'  a 


0  Post-test  250 


1  picomho/meter  =  10“^  ohm*i  cm-1 


a^BSS  &■■■■■•■  ■■■■■  mmmmm  ■■■■■  ■■■■■  I 

B8w  aaaaa  aaaaa  wvaa  aaaaa  ■■■■■  aaaaa  I 
■■■BguanmiBiHimuiiHunl 


ms; 


mi 


iSSSSS  laSSiaaSSSSXSaMS^IiiB  mi 

jgaai— ■■■■■■■■■■■Ba»#»iiSgpaaaw 
ilia  ■■■■■■■■!■  Baaar.  ~*aii  ■■«&■  aaaaa 
ifiir«uatr  «■■■■  ■■■■>  ■■■«■ 

RHMHHHPPHEaniiiiimiiiiiiiiiiiiiiiiiiiiii 

■a— 


2 


Teat  time,  minutes 


TABLE  17.  LOOP  7FST  MO.  63 


Date:  17  April  1967 

Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military-standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibitsd-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

(  X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  None  vol.  % 

Corrosion  inhibitor  None  lb/Mbbl 


Fuel  inlet  temperature,  °F  80a  Fuel  throughput,  gal  2629 

Test  duration,  min  133  Avg.  flow  rate,  gpm  19.8 


Actual  element  weight  gain,  g  418 
Calculated  dirt  loading,  g  414 


Pre-test 

30  min 

9  5  min 

! 

j 

Solids,  mr 'liter 

0.31 

0.  27 

0.  08 

WSIM,  dist.  water 

92 

Influent 

WSIM,  inj.  water 

78 

98 

fuel 

IFTf  dist.  water,  dyn/cm 

39.6 

i  IFT,  inj.  water,  dyn/cm 

38.  0 

38.  0 

:  FSIi  content,  vol.  % 

0.00 

0.  00 

Solids,  mg/liter 

0.  S 

Injection 

pH 

8.  15 

8.  16 

water 

ST,  dyn/cm 

74.0 

74.  4 

! 

pH 

8.  18 

8.  18 

Coalesced 

ST,  dyn/cm 

72.  0 

72.  5 

water 

i 

FSH  content,  vol.  % 

0.00 

0.  00 

Time,  min: 


Pre-test 


30 


60 


95 


130 


lbO 


End 


Screen  AP,  psi  2 

Cleanup  AP,  psi  0 

Throughput,  gal  289 


2  0  0  0 

0  0  0  0 

866  1478  2179  2870 


0 

C 

2913 


a.  Fuel'temperature  could  not  be  brought  below  8G8F  with  heat  exchanger. 
Test  by  ambient  temperature  (and  fuel  in  tank)  were  at  about  85°F  over 
weekend. 


TABLE  17  ,  LOOP  TEST  NO.  63  (Cont'd) 


Test  time,  minutes 
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TABLE  18.  LOOP  TEST  NO.  64 


Date;  18  April  1967 


Al/SS  loop  with  8"  I,  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  I-42G8,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0. 2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

(X  )  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08.186119  0.15  vol.  % 

Corrosion  inhibitor,  Santolene  "C"  Lot  NH04-006  16  lb/Mbbl 

Fuel  inlet  temperature,  “F  75  ±  1  Fuel  throughput,  gal  1898 

Test  duration,  min  95  Avg.  flow  rate,  gpm  20.  0 


Actual  element  weight  gain,  g  208 
Calculated  dirt  loading,  g  200 


Pre-test 

30  min 

95  min 

I 

1 

Solids,  mg /liter 

0.  25 

0.  10 

0.  05 

I 

WSIM,  diet,  water 

60 

Influent 

WSIM,  inj.  water 

46 

44 

fuel 

IFT,  diet,  water,  dyn/cm 

28.  9 

IFT,  inj.  water,  dyn/cm 

18.  3 

18.  5 

,  FSII  content,  vol.  % 

0.  14 

0.  02 

Solids,  mg/liter  0.  1 

Injection  pH  8.  25 

water  ST,  dyn/cm  71.0 

I  pH  »•  ® 

Coalesced!  ST>  dyn/ctn  56.4 

water  ;  FSII  content|  Vol.  %  4.  1 

Time,  min:  Pre-test  30  60  95  3  30 


8.  30 
72.  2 

8.  15 
62.4 
1.4 

160  End 


Screen  AP,  psi  2  2  2  2 

Cleanup  AP,  psi  0  0  0  1 

Throughput,  gal  318  917  1517  2216 


2 

1 

2216 


TABLE  18.  LOOP  TEST  NO.  64  (Cont'd) 


Effluent  Fuel  Quality 


rime, 

Solids 

Free  water, 

Totamitor 

min 

AP,  psi 

mg /liter 

mg /liter 

Reading 

0 

3.  6 

0a 

10 

4.9 

2-3 

2 

20 

5.  2 

0 

30 

5.  5 

Neg. 

0-1 

0 

40 

5.  7 

0 

50 

5.8 

0 

60 

5.9 

0 

70 

6.6 

0 

80 

8.  1 

0 

90 

18.  4 

0 

91 

0.  09 

1-2 

0 

95 

45.  0 

Neg. 

0-1 

1 

97 

44.  6 

0 

a.  At  2,  4,  and  8  min.  there  were  Totamitor  peaks  of  3,  3,  and  2.  ;tspee- 
tively.  It  was  observed  that  water  droplets  were  bypassing  around  bottom  of 
canister  screen  (because  of  low  water  level).  At  this  time,  the  water  level 
was  raised  to  eliminate  this  bypassing. 


TABUS  19.  LOOP  TEST  NO.  65  Date:  24  April  1967 

Al/SS  loop  with  8"  I.  L.  aluminum  housing,  military- standard  double-wall 
canister,  and  military-standard  element  {Filters  Inc,  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  osig.  Type  B  synthetic  water  injected  at 
0,  2  gpm  throughout  test,  coarse  AC  dust  at  5,  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

(  )  Fresh-fuel  blend  OR  (X  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.  15  vol.  % 

Corrosion  inhibitor ,  Santolene  "C"  Lot  NH04  -006  16  lb/Mbbl 

Fuel  inlet  temperature,  °F  75  ±  1  Fuel  throughput,  gal  1992 

Test  duration,  min  99  Avg.  flow  rate,  gpm  20.  1 


Actual  element  weight  pain,  g  a 
Calculated  dirt  loading,  g  223 


Pre-test 

30  min 

95  min 

1 

Solids,  mg  /liter 

2.  6lb 

0.  20 

Neg. 

i 

WSIM,  diet,  water 

85 

Influent 

WSIM,  inj.  water 

56 

76 

fuel 

IFT,  dist.  water,  dyn/cm 

28.6 

'  IFT,  inj.  water,  dyn/cm 

16.  9 

19.9 

,  FSII  content,  vol.  % 

0.  11 

0.  01 

1  Solids,  mg/liter 

0.  5 

Injection 

1  pH 

8.00 

8.  08 

water 

|  ST,  dyn/cm 

72.  0 

72.  4 

!  pH 

8.  08 

8.07 

Coalesced 

ST,  dyn/cm 

35.  4 

67.  2 

water 

1  FSII  content,  vol.  % 

2.  56 

0.49 

Time,  min:  Pre-test  30  60  JzStL. 

Screen  AP,  psi  0  0  11  0 

Cleanup  AP,  pai  0  0  l  0  9 

Throughput,  gal  408  M)2l  161 6  2322  2400 


a.  Element  not  preweighed:  no  weight  gain  data  available. 

b.  Probably  in  errors  filter  showed  very  little  deposit. 
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AP,  psi 


TABLE  19  .  LOOP  TEST  NO.  65  (Cont'd) 


Time, 

min 


Solids 
mg /liter 


Effluent  Fuel  Quality _ 

Free  water,  Totamitor 

mg  /liter  Reading 


0 

4.  0 

10 

4.  8 

20 

5.  0 

30 

5.  3 

0.  47 

0-1 

*10 

5.  5 

50 

5.  5 

60 

5.  6 

70 

6.  0 

80 

7.  0 

90 

11.  0 

95 

29.  5 

Meg. 

1-2 

99 

40.  0 

Neg. 

0-i 

101 

43. 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Test  time,  minutes 
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TABLE  20.  LOOP  TEST  NO.  66 


Date:  25  April  1967 


SS  loop  with  8"  I.  D.  aluminum  housing  with  6.  5"  I.  D.  insert,  military 
standard  double-wall  canister,  and  military-standard  element  (Filters  Inc 
1-4208,  Lot  286). 

Procedure  3  0:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

(X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.l5vcl.  % 

Corrosion  inhibitor  Santoiene  "C"  Lot  NH04-006  16  lb/Mbbl 


Fuel  inlet  temperature,  “F  75 
Test  duration,  min  85 


Fuel  throughput,  gal  1689 
Avg.  flow  rate,  gpm  19.  9 


Actual  e’ement  weight  gain,  g  163 
Calculated  dirt  loading,  g  143 


Pre-test  30  min  95  min 


Influent 

fuel 


:  Solids,  mg /liter 
WSIM,  dist.  water 
WSIM,  inj.  water 
IFT,  dist.  water,  dyn/cm 
i  IFT,  inj.  water,  dyn/cm 
.  FSII  content,  vol.  % 


0.  29 
77 
32 
33.  1 
18.  9 
0.  16 


Injection 

water 


Solids,  mg/ liter 
PH 

ST,  dyn/cm 


0.  14 


0.  I 
8.  05 
72.  4 


Coalesced  i 
water 


i 


pH 

ST,  dyn/cm 
FSII  content. 


vol. 


% 


8.  08 
54.  8 
3.  95 


Time,  min: 


Pre-test 


30  60  95  130 


160  End 


Screen  AP,  psi  1 

Cleanup  AP,  psi  0 

Throughput,  gal  308 


1  0 

0  0 

891  1494 


0 

2 

1997 
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AP,  {58  i 


TABLE  20  .  LOOP  TEST  NO.  6b  (Cont'd) 
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TABLE  21.  LOOP  TEST  NO.  67 


Date:  26  April  1967 


Al/SS  loop  with  3"  I,  D.  aluminum  housing  with  6.  5"  LD.  insert,  military-standard 
double-wall  canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  plus  additives  as  shown. 

(  }  Fresh-fuel  blend  OR  (X  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08 186 119  0.  15  vol.  % 

Corrosion  inhibitor  Santolene  "C"  Lot  NH04-C06  16  lb/Mbbl 


Fuel  inlet  temperature,  °F  75  ±  1 
Test  duration,  min  98 


Fuel  throughput,  gal  1946 
Avg.  flow  rate,  gpm  19.9 


Actual  element,  weight  gain,  g  205 
Calculated  dirt  loading,  g  217 


Pre-test  30  min  95  min 


Influent 

fuel 


Injection 

water 


Solids,  mg /liter 
j  WS.IM,  dist.  water 
V/SIM,  inj.  water 
IFT,  dist.  water,  dyn/cm 
IFT,  inj.  water,  dyn/cm 
FSI1  content,  voL  % 

Solids,  mg/liter 
PH 

ST,  dyn/cm 
pH 


Coalesced;  ST^  dyn/CIT1 
water  FSU  content,  vol.  % 


0.  00 
81 
58 

32.4 
18.  9 
0.  18 


0.  04 


0.  0 
8.  15 
72.  3 

8.  20 
54.  0 
4.  46 


Neg- 

77 

20.  6 
0.  02 


8.  20 
71.6 

8  12 
54.  5 
1.  52 


Time,  min: 


Pre-tost 


30 


60 


95 


130 


160 


End 


Screen  AP,  psi  0 

Cleanup  AP,  psi  0 

Throughput,  gal  280 


0 

C 

870 


0 

0 

1478 


0 

0 

2138 


0 

0 

2226 
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TABLE 

21  .  LOOP  TEST  NO.  67  (Cont’d) 

Effluent  Fuel  Cb 

uality 

Time, 

Free  water, 

,  Totmmitor 

min 

-AP.  P«i 

ms /liter 

mt/ liter 

Readins 

0 

3.  5 

0 

10 

4.  5 

0 

20 

4.8 

o 

30 

5.0 

Neg. 

0-1 

0 

40 

5.  1 

0 

50 

5.  1 

0 

60 

5.2 

0 

70 

5.5 

0 

80 

6.4 

0 

90 

14.  5 

0 

93 

20,0 

Neg. 

0-1 

0 

96 

40.  0 

0.  10 

a 

2 

100 

28.0 

0 

a.  Sample  volume  too  large  (over  1000  ml); 

pad  rated  12-14 

tmmmmmtmm  mtmmtmm  mmmmm  mmmmm  l 

I  mmmmm mmmmmmmmmm ■•■■■■ 
I  mmmmm  mmmmmmmmmm  mmirnmmt 

!■■■■■  ■■■■■«»■»  W 

WiiHiynMiunll 


•Mil  Ml 

■Will 

M 


william 


iimiiiniH 


I  ibmmmS  mlpaiiwaii  •■■lifell  5  SS5S»C»^ mmm  1 

BiiiiiiiiiiiiiiiiliiitiiiiiBiiUHViiiiiiivfliiiMUiiiliiii 

liiiiniHiuiiiiHiHiiiiHfiiiiiiimmiiiniiiiminii! 


■Y€ 


Teet  time,  minute* 


TABLE  22.  LOOP  TEST  NO.  68 


Date:  2?  April  1967 


Al/SS  loop  with  8"  I.  D.  aluminum  housing  with  6,  5"  I.  D.  inserttmiiitary- standard 
double-wall  canister,  and  military- standard  element  {Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  peig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  duet  at  5*  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

(  )  Fresh-fuel  blend  OR  (X)  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.15  vol.  % 

Corrosion  inhibitor,  Santolene  "C"  Lot  NH04-006  16  lb/Mbbl 

Fuel  inlet  temperature,  °F  75  ±  1  Fuel  throughput,  gal  2132 

Test  duration,  min  1C V  Avg.  flow  rate,  gpm  19.9 

Actual  element  weight  gain,  g  267 
Calculated  dirt  loading,  g  269 


Pre-t.-st  30  min  95  min 


1 

i 

Solids,  mg/liter 

Neg. 

0.05 

Neg. 

WSIM,  dist.  water 

73 

Influent 

WSIM,  inj.  water 

53 

6  O' 

fuel 

IFT,  dist.  water,  dyn/cm 

39.  5 

IFT,  inj.  water,  dyn/cm 

21.  8 

21. 6a 

FSII  content,  vol.  % 

0.  15 

0.  03 

Solids,  mg  /liter 

0.  2 

Injection 

pH 

O 

00 

8.  20a 

water 

ST,  dyn/cm 

72.  4 

70.  7  a 

1  pH 

8.  05 

8.  10 

Coalesced 

ST,  dyn/cm 

36.  1 

66.  1 

water 

! 

FSII  content,  vol.  % 

3.64 

0.  98 

Time,  min:  Pre-te'U  30 

60  95 

130 

1 60  End 

Screen  AP, 

psi  0  1 

0  0 

0 

Cleanup  AP,  psi  0  0 

0  0 

0 

Throughput 

t,  gal  296  900 

1506  2189 

2426 

a.  Final  injection  water  sample  taken  post-test  rather  than  at  95  min. 


AP,  P_BI 


TABLE  22  .  LOOP  TEST  NO.  68  (Cont'd) 


Effluent  Fuel  Quality 


Time, 

Solids 

Free  water, 

Totamitor 

min 

AP,  psi 

mg /liter 

mg /liter 

Reading3 

0 

3,  2 

0/0b 

10 

4.  2 

0/0 

20 

4.  3 

0/0 

30 

4.  4 

Neg. 

0-1 

1/0 

40 

4.  5 

1/0 

50 

4.  5 

1/0 

60 

4.  4 

1/0 

70 

4  4 

1/0 

80 

5.  0 

1/0 

90 

6.  4 

1/0 

95 

8.  6 

Neg. 

2/1 

100 

18.  0 

1/1 

102 

20.  0 

0.  33 

0-1 

1/1 

107 

40.  0 

0.  03 

3  4 

1/1 

110 

3).  0 

0/0 

a.  Influent  and  effluent  Totamitor  readings. 

b.  Totamitor  peak  cf  8  after  one  minute's  flow;  presumed  to  be  caused  by 
insufficient  water-  seal  layer  in  test  housing, 


TABLE  23. 


LOOP  TEST  NO.  69 


Date:  26  April  1967 


Al/SS  loop  with  8"  1.  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

(X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.15  vol.  % 

Corrosion  inhibitor,  Santolene  "C"  Lot  NH04-006  4  lb/Mbbl 

Fuel  inlet  temperature,  °F  75  ±  1  Fuel  throughput,  gal  1953 

Test  duration,  min  97  Avg.  flow  rate,  gpm  20.8 


Actual  element  weight  gain,  g  203 
Calculated  dirt  loading,  g  212 


Pre-test 

30  min 

95  min 

j 

I 

Solids,  mg/liter 

Neg. 

Neg. 

0.  05 

1 

WSIM,  dist,  water 

82 

Influent 

WSIM,  inj.  water 

85 

92 

fuel 

1FT,  dist.  water,  dyn/cm 

41.  3 

IFT,  inj,  water,  dyn/cm 

35.  2 

33. 6 

,  FSII  content,  vol.  % 

0.  15 

0.  02 

Solids,  mg/liter 

0.  2 

Injection 

PH 

8.  05 

8.  10 

water 

• 

|  ST,  3yn/cm 

73.  5 

74.  4 

pH 

8.  15 

8.  10 

Coalesced 

ST,  dyn/cm 

57.  1 

66.  5 

water 

f  FSII  content,  vol.  % 

4.  18 

Time,  min:  Pre-test  30 

60  95 

130 

160  End 

Screen  AP, 

psi  3  6 

4  3 

5 

Cleanup  AP,  psi  0  0 

0  0 

0 

Throughput,  gal  304  890 

1507  2173 

2296 

TABLE  23  .  LOOP  TEST  NO  69  (Cont'd) 


Effluent  Fuel  Quality 


Time, 

Solids 

Free  water, 

Totamitor 

min 

AP,  psi 

mg /liter 

mg /liter 

Reading* 

0 

4.  0 

0/0 

10 

5.  0 

0/0 

20 

5,  2 

0/0 

30 

5.  5 

0  10 

0-1 

0/0 

40 

5.  6 

0/0 

50 

5.  9 

0/0 

60 

6.  0 

0/0 

70 

6.  3 

0/0 

80 

7.  5 

0/0 

90 

13.  9 

0/0 

93 

20.  0 

0.  04 

0-1 

0/0 

97 

40.  0 

2.  I3b 

0-1 

0/0 

a.  Influent  and  effluent  Totamitor  readings.  ’ 

b.  Probable  error;  no  significant  amount  of  solids  visible  on  test  filter.  | 


s 


Date:  I  May  1967 


-TAB IE  24.  LOOP  TEST  NO.  70 

Al/SS  loop  with  8"  I,  D.  aluminum  housing,  military-standard  double-wall 
cani-jter,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  266). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5-  72  g/min  after  60  min. 

Test  fui  uninhibited  JP-5  Batch  15  plus  additives  as  shown, 

(  X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0,15  vol.  % 

Corrosion  inhibitor,  Santolene  "C"  Lot  NH04-006  16  lb/Mbbl 


ruel  inlet  temperature,  °F  75  ±  2 
Test  duration,  min  92 


Fuel  throughput,  gal  1837 
Avg.  flow  rate,  gpm  20.0 


Actual  element  weight  gain,  g  183 
Calculated  dirt  loading,  g  183 


Pre-test  30  min  95  min 


Influent 

fuel 


Injection 

water 


Coalesced 

wat^r 


j  Solids,  mg/ liter 

0.  56 

0.  26 

Neg. 

WSIM,  dist.  water 

66 

WSIM,  inj.  water 

75 

80 

IFT,  dist,  water,  dyn/cm 

39.  0 

IFT,  inj.  water,  dyr./cm 

21.  2 

21.0 

,  FSII  content,  vol.  % 

0.  16 

0.  03 

Solids,  mg/liter 

0.  3 

pH 

8.  05 

8.  20 

ST,  dyn/cm 

72.  4 

72.  4 

pH 

8.  1 

8.  1 

ST,  dyn/cm 

54.  4 

57.  9 

FSII  content,  vol,  % 

3.11 

1.  29 

Time,  min: 


Pre-test 


30 


6C 


95 


130 


160 


End 


Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gal 


1 

0 

300 


i  1 

0  0 

897  1519 


1 

0 

213  7 


i 

0 

2137 


AP.  psi 


TABLE  24.  LOOP  TEST  NO.  70  (Cont'd) 


Effluent  Fuel  Quality 


Time, 

Solids 

Free  water, 

Totamitor 

min 

AP,  psi 

mg /liter 

mg /liter 

Reading3 

0 

4.  5 

o/c 

10 

5,  5 

0/0 

20 

6.  0 

0/0 

30 

7.  5 

0.  12 

v0-l 

0/0 

40 

6.  2 

0/0 

50 

6.  4 

x 

0/0 

60 

6,  5 

0/0 

70 

7.  0 

0/0 

80 

9.  4 

0/0 

88 

20.  0 

0.  09 

0-2 

0/0 

90 

32.  5 

0/0 

92 

40.  0 

0.  03 

0-1 

0/0 

95 

0/0 

97 

0/0 

a.  Influent  and  effluent  Totamitor  readings. 


# 


TABLE  25.  LOOP  TEST  NO.  71  Date:  2  May  1967 

Ai/SS  loop  with  8"  I.D.  aluminum  housing  with  6,  5"  I,  D.  insert,  military-standard 
double-wall  canister,  and  military- standard  element  (Filters  Inc,  1-4208,  Lot  286), 

Procedure  10:  Modified  MIL-F-89G1A  inhibited- fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0,  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

(X)  Fresh-fuel  blend  OR  {  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0,  15  vol.  % 

Corrosion  inhibitor,  Santolene  "C"  Lot  NH04-006  16  lb/Mbbl 


Fuel  inlet  , 

.emperature,  °F  75  ±  1 

Fuel  throughput,  gal 

00 

CO 

O' 

i"  4 

Test  duration,  min  97 

Avg.  flow 

rate,  gpm 

20.  5 

Actual  element  weight  gain,  g  209 

Calculated  dirt  loading,  g  212 

Pre-test 

30  min 

95  min 

•:  .  | 

f 

Solids,  mg/liter 

C.  05 

0.  03 

Neg. 

1 

WSIM,  dist.  water 

77 

Influent 

WSIM,  ini,  water 

78 

71 

fuel 

IFT,  dist.  water,  dyn/cm 

35.  2 

IFT,  inj.  wc.ter,  dyn/cm 

23. 4 

20.  4 

,  FSH  content,  vol.  % 

0.  14 

0.  02 

Injection 

water 


Solids,  mg/liter 
PH 

ST,  dy»»/cm 


pH 

Coalesced  ST#  dyn/cni 
water  FS]LI  content#  voi.  % 

Time,  min:  Pre-test  30  60  95 

Screen  AP,  psi  l  1  i  l 

Cleanup  AP,  psi  0  0  0  0 

Throughput,  gal  281  90b  1508  2212 


0.  0 

8. 09  8.  10 

72,6  71,5 

8,02  8.08 

37.2  63.7 

2,9 0  i  21 


130 


160 


End 


l 

0 

167 


TABLE  25  ,  LOOP  TEST  NO,  Vi  (Cont’d) 


Time, 


_ Effluent  Fuel  Quality _ 

Solids  Free  water,  Totamitor 


min 

AF,  psi 

mg/liter 

mg/liter 

Reading 

0 

3.  5 

oa 

10 

4.  5 

0 

20 

4.  6 

0 

30 

4.  6 

0.  10 

0-1 

0 

40 

5.  0 

0 

50 

5.  0 

0 

60 

5.  0 

0 

70 

5.  5 

0 

80 

6.  3 

0 

90 

15.  2 

2b 

95 

31.  2 

Neg. 

8-10 

3 

97 

48.  0 

0.  02 

12-14 

3 

99 

0 

a  Effluent  Totamitor  showed  maximum  reading  of  6  shortly  after  start  of 
water  injection,  continuing  for  3  to  4  minutes;  attributed  to  passage  of 
water  prior  to  buildup  of  water  layer  barrier. 

b.  Effluent  Totamitor  readings  of  2-5  were  recorded  following  89  minutes  of 
test  time;  w- re  apparently  due  to  water. 


TABLE  26.  LOOP  TEST  NO,  72 


Date:  4  May  1967 


Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

(X)  Fresh-fuel  blend  OPv  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.15  vol.  % 

Corr^r  ion  inhibitor ,  Santoler.?  ’  C"  Lot  NH04-006  16  Ib/Mbb1 

Fuel  inlet  temperature,  °F  75  ±  2  Fuel  throughput,  gal  1725 

Test  duration,  min  87  Avg.  flow  rate,  gpm  19.  8 

Actual  element  weight  gain,  g  147 
Calculated  dirt  loading,  g  154 

Pre-test  30  min  87  min 


Solids,  mg/liter 

0.  26 

0.  18 

0.  09 

j  WSIM,  dist.  water 

80 

Influent  !  WSIM,  inj.  water 

78 

50 

fuel  !  IFT,  dist.  water, 

dyn/cm 

35.  9 

IFT,  inj.  water,  dyn/cm 

21.  5 

20.6 

FSII  content,  vol. 

% 

0.  16 

0.  C3 

;  Solids,  mg  /liter 

Neg. 

Injection  1  p^j 

8.  10 

8  10 

«*'"  |  ST.  dyn/cn. 

72.  0 

72,  8 

pH 

8  .0.5 

8.  05 

Co.fc.cd  ST_  ayn/cm 

54.9 

57.  0 

**ter  FSU  content,  vol. 

% 

3.  77 

i.  05 

Tir  e,  r^in:  Pre-test 

30 

60  ^  95 

1  70 

lb°  End 

Screen  APr  p<  '■■  ■ 

l 

l 

i 

Cleanup  AP,  p..;  i 

0 

0 

1 

T..i  tfUghput,  gal  HI 

OQA 

150  2 

20  ’  5 

i  30 


TABLE  26  .  LOOP  TEST  NO.  72  (Cont'd) 


Effluent  Fuel  Quality 


Time, 

Solids 

Free  water. 

Totamitor 

min 

AP,  psi 

mg /liter 

mg /liter 

Reading 

0 

4.  9 

0a 

JO 

5.  5 

0 

20 

5.  6 

0 

30 

6.  3 

0.  03 

■H 

l 

o 

0 

40 

6.  4 

0 

?0 

6.  5 

0 

60 

6.  9 

0 

70 

8.  1 

0 

80 

18.  5 

0 

81 

20.  0 

0.  08 

0-1 

0 

87 

40.  0 

0.  00 

1-2 

0 

90 

36.  4 

0 

a.  Effluent  Totamitor  showed  maximum  reading  of  2  shortly  after  start  of 
water  injection,  continuing  for  3  to  4  minutes;  attributed  to  passage  of 
water  prior  to  buildup  of  \  ater  layer  barrier. 


Ti3E£  £?_  LOOP  T 


T  VO.  73 


3  May  i?e7 


AlrSS  kscp  »ia.  I-D.  a  hire  i  jam  aocsirt,  ni&ary-staadard  cocble-vall 

'  ’  1  ^ican-«i^irc  tic-f-  'liters  Inc.  1-4208,  Lot  2S6). 


i#=  KcSSee  X£LL-F-SrOL\  inhibited - fee i  test  with  tael  flow 
®5tt  ?c^e*s«re  TO  psie.  Type  B  synthetic  water  injected  at 
§5**  tifatjjiost  teat,  coarse  AC  dust  at  5.  72  g-'mie  after  f»0  min. 


Tea*  feet  utMftJVffeaed  JP-5  Batch  15  pbes  additives  as  shown. 

t  resl-tsoel  bteac  G5t  |  )  Feel  fracs  areviems  test 

F»I  STsaeea  r<fe£g  irribiccr.  Dew,  Lot  None  vol.  ^ 

3nJ&a£t5?r.  Sartniere  ~Cr~  *otM3H-Mo  io  Ib/Mbbl 


Fwei  ;.T*et  Mfccsperatjrre,  *F  75 
Teas  gu-ratTiTrr, 


Fas  I  throojhpct,  gal  1790 
Avg.  flow  rate,  gpm  19.9 


aftasi  *!te=je!tt  e«*pc  gar;rt  g 
CaScaferee  cri  Icadfeg.  g 


Lo5 


at'e-emsa 


*i-<aaj£*oec 


Screes  -Is 


Pre-test 

30  min 

93  min 

nzg/g'wer 

0.  11 

Veg. 

e.  02 

*331.  est.  water 

cO* 

VSZSC,  fea  water 

71 

77 

■EFT,  sEst.  water,  dya/cm 

?5_  I 

i-r  i.  ctj.  water,  cra/cnr 

19.  t 

19.  7 

FSH  ccate^.  vol-  *5r 

C.  3 

b 

Sc25cs„  mg/Vaer- 

0-.  Z 

ae 

■;  _  3K 

3.  0v 

SF.  ZptScs. 

72.4 

72.4 

pH 

7.  93 

8.04 

STr  CTErcm 

55.  c 

64.  4 

FSal  ceatent,  tuL  ^ 

b 

b 

-'-z~  Pre-test  10 

57  93 

i30 

160  End 

rtst  12  •; 

0 

.  ?*-  3  0 

Q 

0 

.  29d  $33 

145? 

20S6 

a-  Ft  a  or  a®  best.  secfrgfece;  test  rerslt  questionable 
V  AsaSsrses  02c  r*q~re>i_ 


TABLE  27  .  LOOP  TEST  NO.  73  (Coat'd) 


Effluent  Fuel  Quality 


Time, 

Solids 

Free  water, 

Totamitor 

min 

AF,  psi 

mg /liter 

mg /liter 

Reading 

0 

3.  5 

0 

10 

5.  3 

0 

15 

5.  6 

oa 

20 

5.  3 

0 

30 

5.  1 

0.  09 

0-1 

0 

40 

5.  5 

0 

50 

5.  5 

0 

60 

5.  5 

0 

70 

6.  3 

0 

80 

10.  1 

0 

86 

20.  G 

0.  12 

0-1 

0 

90 

40.  0 

0.  08 

0 

0 

97 

38.  0 

0 

a.  -flow  interruf"  d  15  min  to  clean  emulsification  screen. 
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TABLE  28.  LOOP  TEST  NO.  74 


Bate:  10  May  1967 


Al/SS  loop  with  8"  I,  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military-standard  element  (Filters  Inc,  1-4208,  Lot  286). 


Procedure  10:  Modified  MIL-F-89GI.A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Special  water  (distilled  water  +115  mg/liter 
Na  Cl  4  0.  1  N  HC1  to  5  pH)a  injected  at  0.  2  gpm  throughout  test,  coarse  AC  dust 
at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

(  X)  Freeh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.  15  vol.  % 

Corrosion  inhibitor,  Santolene  "C"  Lot  NK04-006  16  lb/Mbbl 


Fuel  inlet  temperature,  °F  75  ±  X 
Test  duration,  min  99 


Fuel  throughput,  gal  1980 
Avg.  flow  rate,  gpm  20.0 


Actual  element  weight  gain,  g  203 
Calculated  dirt  loading,  g  223 


|  Solids,  mg/liter  0.  15 

WSIM,  dist,  water  70 

Influent  WSIM,  inj.  water  72 

fuel  IFT,  diet,  water,  dyn/cm  29.  5 

IFT,  inj,  water,  dyn/cm  30.6 

i  FSII  content,  vol.  %  0.  14 


Pre-test  30  min  95  min 
0.15  0.08  0.02 


30.  1 
0.  02 


Injection 

water 


Solids,  mg/liter 
pH 

ST,  dyn/cm 


5.  15 
72.  5 


5.  09 
72.  4 


i  pH 

Coalesced  j  $T>  dytl/cm 
w.ter  ■  FiStt  conf.rt,  vol.  % 


57.  6 
3.  34 


57.  2° 
1.  29 


Time,  rnln:  Pre- 

test  30 

60 

95 

130  160 

End 

Screen  AP,  pel  0 

0 

0 

0 

0 

Cleanup  psi  0 

0 

0 

0 

0 

2280 

Throughput,  gai  300 

9  00 

1499 

2151 

a,  Additional  Cl"  1.  5  mg/liter. 

b.  Minutes 

5  30 

60 

95 

i9 

Coalesced  water  pH 

5.92 

5.  40 

— 

— 

Coalesced  water  ST 

54.  5  57.6 

58,  4 

5  7.  2 

57.  0 

■4 


.  ■  -'if ;  * 


.  -  /-? 


EF  * 

E* »  ' 


AP,  j>si 
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TABLE  29.  LOOP  TEST  NO.  75  Date:  11  May  1967 

Al/SS  loop  with  8”  LD,  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4203,  Lot  286  ). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Special  water  (distilled  water  +  115  mg/lite 
Na  Cl  +  0.  1  N  NaOH  to  7  pH)a  injected  at  0.  2  gpm  throughout  test,  coarse  AC  dust 
at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

(X)  Fresh-fuei  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.  15  vol.  % 

Corrosion  inhibitor,  Ssntolene  "C"  Lot  NH04-006  16  lb/Mbbl 

Fuel  inlet  temperature,  °F  75  ±  1  Fuel  throughput,  gal  1938 

Test  duration,  min  97  Avg.  flow  rate,  gpm  20.  0 

Actual  element  weight  gain,  g  212 
Calculated  dirt  loading,  g  198 

Pre-test  30  min  95  min 

|  Solids,  mg/ liter  0.26  0.06  Neg. 


|  WSIM,  dist.  water 

76 

Influent 

WSIM,  inj.  water 

84 

75 

fuel 

IFT,  dist.  water, 

dyn/cm 

35.  1 

IFT,  inj.  water, 

dyn/cm 

35.  1 

35.  7 

;  FSH  content,  vol. 

% 

0.  16 

0.  03 

Solids,  mg /liter 

0.  0 

Injection 

pH 

7.  10 

7.  25 

water 

ST,  dyn/cm 

71.  0 

72.  5 

!  pH 

6.  30 

7.  15b 

Coalesced 

ST,  dyn/cm 

60.  0 

57.  2  b 

water 

FSH  content,  vol. 

% 

3.  81 

1.  48 

Time,  min:  Pre-test 

30 

60  95 

130 

160  End 

Screen  AP, 

psi  0 

0 

0  0 

0 

Cleanup  AP,  psi  0 

0 

0  0 

0 

Throughput,  gal  298 

899 

1497  2196 

2236 

a.  Additional  Na+  0.  7  mg/liter 

b.  Minutes  5 

Coalesced  water  pH  6.  20 
Coalesced  water  ST  60.  7 


30  60  95  97 

6.30  6.50  7.15  7.15 

60. 0  63.0  57.2  54.5 

136 


Post-test 
7.  20 


xsa 


TABLE  29  .  LOOP  TEST  NO.  ?5  (Cont'd) 


Effluent  Fuel  Quality 


rime, 

Solids 

Free  water, 

Totamitor 

min 

AP,  pai 

mg /liter 

mg /liter 

Reading 

0 

4.  1 

0a 

5 

5.  2 

0 

10 

5.  5 

0 

20 

5.8 

0 

30 

6.  0 

Neg. 

0-1 

0 

40 

5.9 

0 

50 

6.  0 

0 

60 

6.  1 

0 

70 

6.6 

0 

80 

8.  4 

0 

90 

16.  6 

0 

92 

20.  0 

0 

95 

29.  5 

0.  02 

0-1 

0 

97 

40.  0 

Neg. 

0-1 

0 

a.  Effluent  Totamitor  showed  maximum  reading  of  1  shortly  after  start  of 
water  injection,  continuing  for  3  to  4  minutes;  attributed  to  passage  of 
water  prior  to  buildup  of  water  layer  barrier. 
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TABLE  30.  LOOP  TEST  NO.  76 


Date:  12  May  1967 


Al/SS  loop  with  8"  I.  Dr  aluminum  housing,  military-standard  double-wall 
canister,  and  military- standard  element  {Filters  Inc,  1-4208,  Lot  286). 

Procedure  10:  Modified  MiL-F-890iA  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Special  water  (distilled  water  +  115  mg/liter 
NaCl  +  0,  1  N  NaOH  to  10  pH)a  injected  at  0.  2  gpm  throughout  test,  coarse  AC 
dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  15  plus  additives  as  shown. 

{  X)  Fresh-fuel  blend  OR  {  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  0.15  vol.  % 

Corrosion  inhibitor,  Santolene  "C"  Lot  NH04-006  16  lb/Mbbl 


Fuel  inlet  temperature,  °F  75  ± 
Test  duration,  min  95 


1 


Actual  element  weight  gain,  g  201 
Calculated  dirt  loading,  g  200 


Fuel  throughput,  gal  1888 
Avg.  flow  rate,  gpm  19.  9 


Pre-test  30  min  95  min 


1 

1 

!  Solids,  mg/liter 

0.  39 

0.  02 

0.  07 

WSIM,  dist.  water 

70 

Influent 

WSIM,  inj.  water 

63 

80 

fuel 

IFT,  dist.  water,  dyn/cm 

36.6 

•  j 

IFT,  inj.  water,  dyn/cm 

20.8 

20.  8 

1  FSII  content,  vol.  % 

0.  15 

0.  05 

Solids,  mg/liter 

0.  0 

Injection 

pH 

9.  94 

9.  96b 

water 

ST,  dyn/cm 

70.  3 

71.  3 

!  pH 

7.  51 

7.  80b 

Coalesced 

j  * 

ST,  v  n/ cm 

56.  9 

60.0  t 

water 

1  FSH  content,  vol.  % 

3.  99 

0.  58 

Time,  min:  Pre-test  30 

60  95 

130 

160  Er 

Screen  AP,  psi  0  0  0  0 

Cleanup  AP,  psi  0  0  0  0 

Throughput,  gal  296  896  1497  2184 


0 

0 

2184 


a.  Additional  Na+  4.  6  mg/liter. 


b.  Minute  8 

0 

5 

15 

30 

45 

60 

75 

90 

95 

Inj.  water  pH 

9.94 

9.99 

9.94 

9.94 

9.97 

9.94 

9.98 

9.  96 

Coal,  water  pH 

— 

7.  40 

— 

7.  51 

— 

7.  79 

— 

— 

7.  80 

Coal,  water  ST 

— 

54.4 

— 

56.  9 

— 

56.  8 

— 

— 

60.0 
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TABLE  30  .  LOOP  TEST  NO.  76  (Conf.'d) 


Effluent  Fuel  Quality 


Time, 

Solids 

Free  water, 

Totamitor 

min 

AP,  psi  mg /liter 

mg /liter 

Reading 

0  3.9  0a 


5 

5.  0 

0 

10 

5.  2 

0 

15 

5.  3 

0 

20 

5.  5 

0 

30 

5,  7 

0.  02 

0-1 

0 

40 

5.9 

G 

45 

6.  0 

0 

50 

6.  0 

0 

60 

6.  2 

1 

70 

6.  9 

0 

75 

8.  0 

0 

80 

9.  9 

0 

90 

20.  0 

Neg. 

0-1 

0 

95 

40.  0 

0.  06 

0-1 

0 

a.  Effluent  Totamitor  showed  maximum  reading  of  2  shortly  after  start  of 
water  injection,  continuing  for  3  to  4  minutes;  attributed  to  passage  of 
water  prior  to  buildup  of  water  layer  barrier. 
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TABLE  31.  LOOP  TEST  NO.  77 


Date:  ^7  May  1967 


Al/SS  loop  with  8"  I„  1>,  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhiblted-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  TO  psig.  Type  B  synthetic  water  injected  at 
0,  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  16  plus  additives  as  shown. 

(X)  Fresh-fuel  blend  OX  {  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  08186119  C.  15-vol.  % 

Corrosion  inhibitor,  Santolene  "G"  Lot  NH04-006  16  lb/Mbbl 


Fuel  inlet  temperature,  *F  75  ±  1 
Test  duration,  min  87 


Fuel  throughput,  gal  1715 
Avg,  flow  rate,  gpm  19,  7 


Actual  element  weight  gain,  g  158 
Calculated  dirt  loading,  g  154 


Pre-test  30  min  87  min 


-r  •  i 

Solids,  mg/liter 

0.02  C.  06 

0.  04 

>  WSIM,  diet,  water 

87 

Influent 

WSIM,  inj.  water 

79 

71 

IFT,  dist.  water. 

dyn/cm 

36.8 

i 

t  IFT,  inj,  water,  dyn/cm 

21.  2 

22.  1 

i  FSH  content,  vol. 

% 

0.  13 

0.03 

% 

Solids,  mg/liter 

0.0 

Injection 

pH 

8.  20 

8.  22 

« 

water 

ST,  dyn/cm 

70.  8 

72.6 

1  pH 

8.  10 

8.  08a 

Coalesced  j 

'  ST,  dyn/cm 

58.  2 

59.6 

water 

t  FSH  content,  vcl. 

% 

4.60 

1.  40 

Time,  min:  Pre-test 

30 

60  95  130 

160  End 

Screen  AP, 

psi  0 

0 

0 

0 

• 

Cleanup  AP,  psi  0 

G 

0 

0 

Throughput,  gel  329 

925 

1529 

2044 

- 

a.  Minutes  5 

30 

60  87 

Coalesce  ->H  8.05  8.10  8.08  8.08 

Coalesce,.  --  ST  55.3  58.2  57.5  59.6 
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TABLE  31  .  LOOP  TEST  NO.  77  (Cont'd) 


Effluent  Fuel  Quality 


Time, 

Solids 

Free  water. 

Totamitor 

min 

AP,  psi 

mg/liter 

mg /liter 

Reading 

0 

4.  5 

oa 

10 

5.  5 

0 

20 

5.  9 

0 

30 

6.  I 

0.  22 

0 

0 

40 

6.  5 

0 

50 

6.  5 

0 

60 

6.  3 

0 

70 

6.  9 

0 

80 

14.  9 

0 

83 

20.  0 

Neg. 

3-4 

0 

87 

40.  0 

Neg. 

3-4 

0 

Effluent  Totamitor  showed  maximum  reading  of  2  shortly  after  start  of 
water  injection,  continuing  for  3  to  4  minutes;  attributed  to  passage  of 
water  prior  to  buildup  of  water  layer  barrier. 


Date:  18  May  19b? 


TABLE  32.,  LOOP  TEST  NO.  78 

Al/33  loop  with  8"  I.  D.  aluminum  housing,  military-standard  double-wall 
canister,  anil  military-standard  element  (Filters  Inc.  1-4208,  Lot.  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-tuel  test  with  fuel  flow 
20  gptn  and  inlet  pressure  70  palp.  Special  water  (65%  type  B  synthetic  wa  er 
35%rsn  by  yolome)  injected  at  0.  2  gpm  tkrcugkout  test,  coarse  AC  dust  at~ 
5.  fZ  g/m.in  after  60  min. 

Test  fuel  Uninhibited  JP-5  Batch  16  plus  additives  as  shown. 

(X)  Fresh-ftael  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0,15  vol.  % 

Corrosion  inhibitor,  Santolene  "C"  Lot  NK04-006  16  lb/Mbbl 

Fuel  inlet  temperature,  4F  75  ±  2  Fuel  throughput,  gal  1919 

Test  duration,  min  97^  Avg.  flow  rate,  gprn  19.8 


Actual  element  weight  gain,  g  179 
Calculated  dirt  loading,  g  183 


• 

Pre-test 

30  min 

9  3  min 

• "  ' 

Solids,  mg/ liter 

0.  32 

0.  15 

0.04 

WSIM,  diet,  water 

77 

Influent 

WS2M,  inj.  water 

74 

56 

fuel 

EFT,  diet,  water,  dyn/ 

cm 

35.  7 

IFT..  inj.  water,  dyn/cm 

18,  3 

18.  1 

FSH  content,  vol.  % 

0,  14 

0.  15 

Solids,  mg/liter 

2.  0 

Injection 

pH 

7.  61 

7.  67 

water 

ST,  dyn/cm 

46,  6 

47.  1 

pH 

7.  93 

7.  97a 

Coalesced 

ST,  dyn/cm 

45.  4 

40.0  8 

water 

- 

FSII  content,  vol.  % 

ji .  0 

35.  0 

Time,  min:  Pre-test  30 

60  93 

130 

160  End 

Screen  AF, 

psi  0  0 

0  0 

0 

Cleanup  AP,  psi  0  0 

0  0 

0 

Throughput,  gal  307  902 

1504  2137 

2226 

a.  Minutes  P 

30 

65 

93 

97 

Coalesced  water  pH  7.87 

7. 

93  7. 93 

7.9? 

7.99 

Coalesced  water  ST  47.4 

45. 

4  25.2 

♦0.0 

42.  2 

b.  Total  test  time  of  97  minutes  included  only  32  minute  a  of  solids  injection, 
since  start  of  solids  injection  was  delayed  5  minAes. 


AP,  pj&i 


TABLE  o2  .  LOOP  TEST  NO.  78(Cont'd) 


Time, 


_ Effluent  Fuel  Quality _ ’ 

Solids  Free  water,  Totamitor 
mg /liter  m? /liter  Readin 


a.  Effluent  Totamitor  showed  maximun'  reading  of  2  shortly  after  start  of 
water  injection,  continuing  for  i  to  4  minutes;  attributed  to  passage  of 
water  prior  to  buildup  of  water  layer  barrier. 

b.  Delay  of  5  minutes  due  to  mechanical  repairs  of  injection  system. 
Solids  injection  started  at  65  min. 
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TABLE  33  .  LOOP  TEST  NO.  79  (Coat'd) 


Effluent  Fuel  Quality 


Time, 

Solids 

Free  water, 

T  otamitor 

min 

AP,  psi 

mg/liter 

mg /liter 

Reading 

0 

4.  5 

0a 

5 

5.  0 

0 

10 

5.  1 

* 

0 

20 

5.  1 

0 

30 

5.  1 

Neg. 

1-2 

0 

40 

5.  5 

0 

50 

5.  5 

0 

60 

5.  6 

0 

70 

6.  0 

0 

80 

7.  5 

0 

90 

11.5 

0 

95 

17.  0 

Neg. 

2-3 

0 

98 

20.  0 

0 

100 

28.  5 

0 

102 

40.  0 

Neg. 

2-3 

0 

105 

35.  0 

0 

a.  Totamitor  reading  of  1  at 

1  minute  due  to 

passage  of  water  which  may 

occur 

prior  to 

build-up  of 

a  water  layer  barrier  at  the  bottom  of  test 

housing. 
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TABLE  34.  LOOP  TEST  NO.  80 


Date:  23  May  1967 


Al/SS  loop  witji  8"  I.  D.  aluminum  housing,  military-standard  double-wall 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  peig.  Type  B  synthetic  water  injected  at 
0, 2  gpm  throughout  test,  coarse  AC  dust  at  5,  72  g/min  after  60  min. 

i’est  fuel  uninhibited  JP-5  Batch  16  plus  additives  as  shown. 

( X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0,  15  vol.  7- 

Corrosio n  inhibitor,  None  lb/Mbbl 

Fuel  inlet  temperature,  °F  75  ±  2  Fuel  throughput,  gal  2382 

Test  duration,  min  119  Avg.  flow  rate,  gpm  20.0 


Actual  element  weight  gain,  g  320 
Calculated  dirt  loading,  g  338 


Pre-test 

30  min 

95  min 

1 

1 

Solids,  mg /liter 

0.  27 

0.  11 

0.  08 

I 

WSIM,  dist.  water 

91 

Influent 

WSIM,  inj.  water 

79 

88 

IFT,  dist.  water,  dyn/cm 

43.4 

IFT,  inj.  water,  dyn/cm 

36.8 

38.9 

;  FSH  content,  vol.  % 

0.  14 

0.  10 

0.  3 

8.29  8.30 

72.3  70.7 

164.7  164.7 

8.22  8. 38a 

61.  2  62.6  a 

3.20  1 . 40a 

Time,  min:  Pre-test  30  60  95  130  160  End 

Screen  AP,  pei  1 

Cleanup  AP,  psi  0 

Throughput,  gal  301 


5  30  60  95  119 

8.21  8.22  8.28  8.38 

55. 0  61.  2  61.6  62. 6 

4.00  3.20  2.00  1.40  1.40 


a.  Minutes 

Coalesced  water  pH 
Coalesced  water  ST 
Coalesced  water  %  FSII 


4  11  0 

0  0  0  0 
907  1517  2215  2682 


Solids,  mg /liter 
Injection  pjj 

water  ST,  dyn/cm 

NaHCC^,  mg/liter 
I  pH 

Coalesced  ;  ST_  dyn/cm 
water  ,  pgjj  content,  vol.  % 


K.81 


TABLE  34  .  LOOP  TEST  NO.  SO  {Coat'd) 


Time, 


_ _ Effluent  Fuel  Quality _ 

Soiida  Free  water,  Totamitor 
mg/litcr  mg /liter  Reading 


0 

4.  5 

0 

5 

5.  2 

0 

10 

5.  4 

0 

20 

8.  o 

0a 

30 

6.  5 

0.  09 

0-1 

0 

40 

5.  9 

0 

50 

5.  9 

0 

bO 

6.  0 

0 

70 

0.  5 

0 

8C 

7.  3 

C 

90 

9.  0 

0 

95 

10.  7 

0.  14 

*-o«i 

1 

o 

0 

100 

11.8 

0. 

110 

17.  0 

0 

112 

20.  0 

o 

o 

o 

0-1 

ob 

119 

40.  0 

0.  03 

0-1 

0 

a . 

Effluent  Totamitor 

reading  1  at 

25  min. 

b. 

Effluent  Totamitor 

reading  2  at 

1 16  min. 

14? 


TABLE  35.  LOOP  TEST  NO.  81 


Date:  ?6  May  1967 


Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  286). 

Procedure  10:  Modified  MIL-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Special  water  (65%  type  B  synthetic  water, 
35%  FSU  by  volume)  injected  at  0.  2  gpm  throughout  test,  coarse  AC  dust  at 
5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  16  plus  additives  as  shown. 

(X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0.  15  vol.  % 

Corrosion  inhibitor  None  Ib/Mbbl 


Fuel  inlet  temperature,  eF  75  ±  5 
Test  duration,  min  107 


Fuel  throughput,  gal  2111 
Avg.  flow  rate,  gpm  19.7 


Actual  element  weight  gain,  g  263 
Calculated  dirt  loading,  g  269 

Pre-test  30  min  95  min 


Solids,  mg/liter 

0.  10 

0.  12 

0.08 

WSIM,  dist.  water 

95 

Influent 

WSIM;  inj.  water 

95 

95 

fuel 

IFT,  dist.  water,  dyn/cm 

46.  2 

IFT,  inj.  water,  dyn/cm 

21.8 

21.6 

FSLT  content,  vol.  % 

0.  13 

0.  16 

Solids,  mg/ liter 

1.3 

Injection 

pH 

7.  72 

7.  74 

water 

ST,  dyn/cm 

46.  8 

45.8 

|  pH 

8.  11 

8.  20s 

Coalesced 

|  ST,  dyn/cm 

45.  2 

46.  2  a 

water 

j  FSH  content,  vol.  % 

34.0 

34.0  a 

Time,  min:  Pre-test  30 

60  95 

130 

160  End 

Screen  AP, 

psi  1  0 

1  0 

1 

Cleanup  AP,  pei  0  0 

0  0 

0 

Throughput,  gal  300  876 

1479  2174 

2411 

a.  Minutes 

5 

30 

60 

95 

107 

Coalesced  water  pH 

8.  10 

8.  11 

8.  16 

8.  20 

8.  22 

Coales'-ed  water  ST 

43.  2 

45.  2 

45.3 

46.  2 

44.6 

Coalesced  water  %  FSH 

30.0 

34.  0 

36.0 

34.0 

34.0 

TABLE 

35.  LOOP  TEST  NO 

.  SI  (Cont'd) 

* 

Effluent  Fuel  Quality 

Time, 

Solids 

Free  water. 

Totamitor 

min 

■AP«  P«i 

ms /liter 

mg /liter 

Reading 

0 

4.9 

0 

10 

5.0 

-  ■■ 

0 

20 

5.6 

- 

0 

30 

6.0 

Neg. 

0-? 

0 

40 

6.3 

0 

-  50 

6.  5 

0- 

60 

6.5 

0.02 

0 

0 

70 

7.2 

- 

0: 

80 

8.0 

■'  ■' 

0 

90 

10.6 

0  • 

95 

15.  7 

Neg. 

0-1 

oa 

100 

19.0 

0 

101 

20.0 

Neg. 

0-1 

0 

107 

40.0 

Neg. 

0-1 

ob 

a.  Effluent  Totamitor  reading  2  at  93  min. 

b.  Effluent  Totamitor  reading  6  at  104  min. 
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TABLE  36.  LOOP  TEST  NO.  82 


Date:  31  May  1967 


Al/SS  loop  with  8"  I.D.  aluminum  housing,  military- standard  double -w*  11 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  286). 


Procedure  1C:  Modified  MIL— F -890 LA  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Special  water  (type  B  synthetic  water  + 
NaCI  to  chloride  content  of  932  mg/liter)  injected  at  0.  2  gpm  throughout  test, 
coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-3  Batch  16  plus  additives  as  shown. 

(X )  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  03G6720  0.  15  voL  % 

Corrosion  inhibitor  None  lb/Mbbl 


Fuel  inlet  temperature,  #F  75  ±  4 
Test  duration,  min  130a 


Fuel  throughput,  gal  2595 
Avg.  flow  rate,  gpm  20. 0 


Actual  element  weight  gain,  g  368 
Calculated  dirt  loading,  g  400 


Pre-test  30  min  95  min 


I 

s 

Solids,  mg/liter 

0.  25 

0.  10 

0.0 

I 

I  WSIM,  dist.  water 

90 

Influent 

WSIM,  inj.  water 

78 

97 

fuel 

IFT,  dist.  water,  dyn/cm 

43.0 

;  ’  - 

IFT,  inj.  water,  dyn/cm 

40.8 

42.6 

•  FSH  content,  vol.  % 


0.  12 


0.02 


Solids,  mg/liter 
Injection  pH 

water  ST>  dyn/CTO 


0.0 

8.35 

71.3 


S.  40 
72.6 


{  pH 

Coalesced )  ST>  dyn/cm 

8.  18  8. 

27° 

54. 9  65. 

0  b 

water  ?  FSE  content,  vol. 

% 

4.40  1. 

20° 

Time,  min:  Pre-test 

30 

60 

95 

130  160 

End 

Screen  AP,  psi  4 

16 

1 

1 

1 

i 

Cleanup  AF  psi  0 

0 

0 

0 

0 

0 

Throughput,  gal  293 

897 

1500 

2205 

2888 

2888 

a.  Test  terminated  at  130  min  with  33  psi  pressure  drop. 

b.  Minutes 

5 

30 

60 

95 

Coalesced  water  pH 

8.  10 

8.  18 

8.23 

8.  27 

Coalesced  water  ST 

57.  1 

54.  9 

62.  8 

65.  0 

Coalesced  water  %  FSII 

5.40 

4.  40 

1.80 

1.  20 

150 

v\v • r*  jfcWvwk 


AP,  pji 


TABLE 

36.  LOOP  TEST  NO 

.  82  (Cont'd) 

Effluent  Fuel  Quality 

Time, 

Solids 

Free  water. 

Totamitor 

min 

AP,  P«* 

mg  /liter 

mg /liter 

Reading 

0 

5.7 

0a 

10 

5.7 

0 

2C 

6.0 

0 

30 

6.2 

0.05 

0-1 

0 

40 

6.3 

0 

50b 

6.3 

0 

60 

6.3 

0 

70 

6.5 

0 

80 

7.0 

0 

90 

8.0 

0 

95 

8.  5 

0.02 

0-1 

0C 

ICO 

9.0 

0 

110 

12.0 

0 

120 

15.  1 

0 

125 

20.0 

0.02 

0-1 

0 

130 

33.0 

Neg. 

0 

a.  Totamitor  reading  1  at  1  minute  due  to  passage  of  water  vhich  may  occur 
prior  to  the  build-up  of  a  water  layer  barrier  at  the  bottom  of  test 
housing. 

b.  Mixing  screen  plugged;  shut  down  for  cleaning. 

c.  Totamitor  reading  2  at  93  mii 
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TABJJE  37.  LOOP  TEST  NO.  S3 


Date:  1  June  1967 


Ai/SS  loop  with  8"  I.D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  286), 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Special  water  (type  B  synthetic  water  4  NaCl 
to  chloride  content  of  932  mg/liter)  injected  at  0.  2  gpm  throughout  test,  coarse  AC 
dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  16  plus  additives  as  shown. 

(X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0.  15  vol.  % 

Corrosion  inhibitor,  Santolene  "C"  Lot  NH04-006  16  lb/Mbbl 

Fuel  inlet  temperature,  °F  75  ±  3  Fuel  throughput,  gal  2007 

Test  duration,  min  91  Avg.  flow  rate,  gpm  20.0 


Actual  element  weight  gain,  g  181 
Calculated  dirt  loading,  g  177 


Pre-test 

30  min 

9 1  min 

» 

t 

Solids,  mg/liter 

0.  27 

0.0? 

0.  05 

WSIM,  dist.  water 

80 

Influent 

WSIM,  inj.  water 

68 

49 

fuel 

IFT,  dist.  water,  dyn/cm 

41.9 

IFT,  inj.  water,  dyn/cm 

20.  2 

21.  4 

,  FSH  content,  vol.  % 

0.  13 

0.07 

i  Solids,  mg /liter 

0.  2 

Injection 

pH 

8.38 

8.  45 

water 

ST,  dyn/cm 

70.  2 

70.  9 

!  pH 

8.  00 

a 

Coalesced 

j  ST,  dyn/cm 

58.  6 

_ a 

water 

j  FSXI  content,  vol.  % 

3.  70 

_ _ a 

Time,  min:  Pre-test  30  60  95  130  160  - 

Screen  AP,  psi  0  0  0  0  0 

Cleanup  AP,  psi  0  0  0  0  0 

Throughput,  gal  371  969  1569  2188  2188 


a.  Minutes 

5 

30 

60 

Post-test 

Coalesced  water  pH 

7.  95 

8.  00 

8.  00 

8.01 

Coalesced  water  ST 

57.  6 

58.  6 

63.  9 

57.  4 

Coalseced  water  %  FSH 

5.40 

3.  70 

2.  40 

2.00 

xsH  ‘ay 


TABLE  37  .  LOOP  TEST  NO.  83  'Cont'd) 


Effluent  Fuel  Quality 


Time, 

Solids 

Free  watei. 

Totamitor 

min 

AP,  psi 

mg /liter 

mg/liter 

Reading 

0 

5.  0 

* 

oa 

5 

5.  3 

0 

10 

5.  4 

0 

20 

5.  5 

0 

30 

5.  7 

0.  12 

0-1 

0 

40 

c.  0 

0 

50 

6.  0 

0 

60 

6.  0 

.0 

70 

6.9 

0 

80 

12.  0 

0 

87 

20.  0 

0.  04 

0-1 

0 

90 

34.  0 

0 

91 

40.  0 

o 

o 

& 

0-1 

0 

95 

504 

0.  01 

0-1 

0 

a.  Totamitor  reading  1  at  1  minute  due  to  passage  of  water  which  may  occur 
prior  to  the  build-up  of  water  layer  barrier  at  the  bottom  of  test  housing. 
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TABLE  38  .  SINGLE-ELEMENT  LOOF  TEST  NO.  84 


Date  29  Jun  6? 


r 


LoopNo,  3  (Ai/SS).  Housing  8"  I.  D,  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  428  with  DoD  canister,  type  1 _ 

PROCEDURE:  Modified  MIL-F-8901A  inhibited-fuel  test  (Procedure  No.  11  ) 

Fuel  flow  20  gpm,  fuel  inlet  temperature  76-78*F,  inlet  pressure _ 70  ps i 

Water  injection  0.2  gpm,  solids  injection  5.  72  g/min  starting  at  60  min 

Test  duration  94.8  min,  fuel  throughput  1929  gal,  avg.  rate _ 20.  4  gpm 

TEST  FUEL:  JP-5  Batch  No.  17  ,  fresh  (X)  or  from  preceding  test  (  ) 

Anti-Icing  additive  None  %  (vol. ),  Dow,  Lot _ 

Corrosion  inhibitor _ 16  Ib/Mbbl  of  Santolene  "C11  Lot  NH04-006  _ 

Other  fuel  additives: 


Wa  ter  composition:  Standard  water  No.  1 

Solids:  Coarse  AC  dust 

ANALYSES: 


Clean  fuel 


WSIM  (distilled  water) 

82  (pre-test) 

IFT  vs.  distilled  water,  dyn/cm 

36.  7  (pre-test) 
38.9  (end  test) 

Injection  water,  50  min 

Solids,  mg/liier 

1.  1 

pH 

8.5 

Surface  tension,  dyn/cm 

71.4 

CALCULATED  DIRT  LOADING,  g 

200 

ACTUAL  ELEMENT  WEIGHT  GAIN,  g 

196 

Pre-test  30  min 

60  min 

End  test 

Screen  AP,  psi  0  0 

0 

0 

Cleanup  AP,  psi  0  0 

0 

1 

Throughput,  gal  311  906 

a 

1502 

2197 
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TA  3CJE  2*  .  SSGLE -ELEMENT  LOOP  TEST  NC  85  Date  50  Jon  67 


LocoXo  5  jALS^.  gbeiit  8a  L  D.  Ahutiairni 

Elenncafc  FiJners  Iac_  1-4298  Lot  428  with  DoP  canister,  type  1  - 


paOCSStatE:  ModiGec*  MIL-F-093LA  nfriUted-fael  test  (Procedure  No.  11  ) 

F*eS  Sw>ai  ggcat,  6se5  idet  tflsgmaare  7S-77*F.  inlet  prtiwre  78  pt 

Tjfle?  atjecgeon  Llpa.  solids  aJectknS.72  j/aia  storting  at  66  min 
Test  aanfet  ?L4  ease.  Sort  ttwglfet  183?  gel.  a»K.  rate  20. 1  >  MW 

TEST  F!EL.  JP-5  Bata  Ho.  17 _ ,  fresh  (Q  or  irons  preceding  teat  {T  ) 

laei-xait  aoSSit  Koae  %  froi.  ).  Don,  Lot 

Ccerrseoctt  =a aiAoter  16  Ba/l«5bl  of  Saatolene  ^  -  Lot  NaM-006 

CCferr  Sort  xo&tra-ssr 


Taaer  raeipnsigasor  Steaedned  eater  7fa»  l 
Sau»-  Coarse  AC  dost 

AXALTSSSc 

Ciena:  ael 

*SDt  ferae sBed  aster)  76  (pre-test) 

£FT  «.  estilW  aafrr,  djnjcta  36.0  free-test) 

39.6  hsd  test) 


SoScs.  sag*Eser  0.  2 

?£  3.5 

Sxrface  SeadFsart.  e*a/cas  7p.  4 


C3LLCCTJLTSD  SEAT  LHASPiG.  g  179 

ACTCAJ.  SI23ISrrT  WStOT  GAIN,  g  172 


Pre-test 


2nd  test 


ScreertJP,  ass  3 

Caeaacs  APr  pas  <2 

T&r oegjspss,  al  3«? 


0  C 

5  0 

1506  2138 


TABLE  39  .  SINGLE -ELEMENT  LOOP  TEST  NO.  65  (Coat'd) 
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TABLE  39.  LOOP  TEST  NO.  85  (Cont'd) 


Time, 

min  AP,  pai 


See  preceding  page 


Solids 


Effluent  Fuel  Quality _ _ 

Free  water,  Totamitor 
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TABLE  40  .  SINGLE -ELEMENT  LOOP  TEST  NO  86  Date  3  Jul  67 


LoopNo, _ 3 _ (Al/SS),  Housing  8"  1.  D.  Aluminum _ _ 

Element:  Filters  Inc.  1-4208  Lot  428 _ with  DoD  canister,  type  I  _ 

PROCEDURE:  Modified  MIL-F-8901A  inhibited- fuel  test  (Procedure  No.  11  ) 

Fuel  flow  20  gpm,  fuel  inlet  temperature  75-7frF,  inlet  pressure _ 70  psi 

Water  injection  0.  2 gpm,  solids  injections.  72  g/min  starting  at  60  min 

Test  duration  &9. 3min,  fuel  throughput  1734  gal,  avg.  rate _ 19.5  gpm 

TEST  FUEL:  JP- 5  Batch  No.  17  ,  fresh  (X)  or  from  preceding  test  (  ) 

Anti- icing  additive  None  %  (vol. ),  Dew,  Lot 

Corrosion  inhibitor  16  Ib/Mbbl  of  Santolene  "C11 _ Lot  NH04-006 

Other  fuel  additives: 


Water  composition:  Standard  water  No,  1 
Solids:  Coarse  AC  dust 


ANALYSES: 

*  Clean  fuel 


WSIM  (distilled  water) 

57 

(pre-test) 

IFT  vs. 

distilled  water 

,  dyn/cm 

38.  5 

(pre-test) 

41.  1 

(end  test) 

Injection  wate 

r,  50  min 

Solids, 

mg /liter 

0.1 

pH 

8.3 

Surface 

tension,  dyn/cm 

71.9 

CALCULATED  DIRT 

LOADING,  g 

168 

ACTUAL  ELEMENT 

WEIGHT  GAIN, 

g 

156 

Pre-test 

30  min 

60  min 

End  test 

Screen  AP,  psi 

0 

0. 

0 

0 

Cleanup  AP.  pel 

0 

0 

0 

0 

Throughput,  gal 

321 

921 

1520 
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TABLE  40.  LOOP  TEST  NO.  86  (Cont'd) 

Effluent  Fuel  Quality _ ___ 

Time*  Solids  Free  water,  Totamitor 

loin  AP,  p»i  mg /liter  mg/liter  Reading 

See  preceding  page 
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TABLE  41.  SINGLE-ELEMENT  LOOP  TEST  NO.  87  Date  6  Jul  67 


Loop  No.  3  (AI/SS).  Housing  -  8"  I.  D.  Aluminum _ 

Element:  Filters  Inc.  1-4208  Lot  428 _ with  DoD  canister,  type  I _ 

PROCEDURE:  Modified  MIL-F-8901A  RIO-slurry  test  (Procedure  No,  12*  ) 

Fuel  flow  20  gpm,  fuel  inlet  temperature  74-77*F»  inlet  pressure _  70  psi 

Water  injection  0.  2*gpm,  slurry  injection  31.  8g/min  throughout 

Test  duration  197  min,  fuel  throughput  5893  gal,  avg,  rate  19. 7  BP*** 

TEST  FUEL:  JP-5  Batch  No.  17  ,  fresh  (X)  or  from  preceding  test  (  } 

Anti- icing  additive  None  %  (vol.  )t  Dow,  Lot 

Corrosion  inhibitor  None  Ib/Mbbl  of  Lot 

Other  fuel  additives: 

Water  composition:  Standard  water  No.  X 

Solids:  Red  iron  oxide  aa  slurry  (9.09%  RIO);  solids  injection  rate  2.89  jr/min 


ANALYSES: 

Injection  water,  50  min: 


Solids  mg/liter  0.  2 

pH  8.  2 

Surface  tension,  dyn/cm  72.2 

CALCULATED  DIRT  LOADING,  g  569 


ACTUAL  ELEMENT  WEIGHT  GAIN,  g  514 


Pre-test  30  min 

60  min 

94  min 

130  min 

160  nun 

End  teat 

Screen  AP,  psi 

0  0 

0 

0 

0 

0 

0 

Cleanup  AP,  psi 

1  0 

0 

0 

0 

0 

1 

Throughput,  gal 

335  932 

1535 

2210 

2931 

3535 

4228 

REMARKS 

*  Test  invalid  because  water  injection  rate  set 

at  0.  2  gpm  (1%)  instead  of 

0.  6  gpm  (3%) 

as  required  by  test  procedure. 

Results  reported  for  information. 
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TABLE  41  .  SINGLE-ELEMENT  LOOP  TEST  NO.  87  (Cont'd) 
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(a)  Karl  Fischer  titrations  run  with  25-ml  fuel  sample  in  50  ml  of  3/5  chloroform/methanol. 

(b)  Average  clean-fuel  water  content  81  mg/Hter;  saturation  value  69- 72  mg/lifer  (74-77®F). 

(c)  Special  line  sample  (104-mi  bulb)  gave  61  mg/liter. 
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TABLE  41  .  LOOP  TEST  NO.  87  (Cont'd) 

_ Effluent  Fuel  Quality 

Time,  Solids  Free  water.  Totamitor 
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TABLE  42.  SINGLE-ELEMENT  LOOP  TEST  NO  88  Lute  12  Jul  67 


Loop  No.  3  (A1/S5).  Housing  8"  I.  D.  Aluminum _ 

Element:  Filters  Inc.  1-4208  Lot  428 _ with  DoD  canister,  type _ 1 


PROCEDURE:  Modified  MIL-F-8901A  RIO-slurry  test  (Procedure  No.  12  ) 

Fuel  flow  20  gpm,  fuel  inlet  temperature  79-80*F,  inlet  pressu.  e _ 70  psi 

Water  injection  0.6  gpm,  slurry  injection  31.8  g/min  throughout 

Test  duration  85  min,  fuel  throughput  1708  gal,  avg,  rate _ 20.  1 _ gprr. 


TEST  FUEL:  JP-5  Batch  No,  17  ,  fresh  (X)  or  from  preceding  test  (  ) 

Aati- icing  additive  None  %  (vol.  ),  Dow,  Lot _ 

Corrosion  inhibitor  None  lb/Mbbi  of _ Lot _ _ 

Other  fuel  additives: 


Water  composition: _ Standard  water  No.  1 _ 

Solids:  Red  iron  oxide  as  slurry  (9.09%  RIO);  solids  injection  rate  2.89  g/min 


ANALYSES; 


Injection  water,  50  min: 


Solids,  mg/liter 
PH  . 

Surface  tension,  dyn/cm 


CALCULATED  DIRT  LOADING,  g 
ACTUAL  ELEMENT  WEIGHT  GAIN,  g 


Pre-test 


30  min 


End  test 


Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gal 
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TABLE  *2  .  SINGLE-ELEMENT  LOOP  TEST  NO.  88  (Cont'd) 
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_ _ Effluent  Fuel  Quality  _ 

Time,  Solids  Free  water  Totamitor 

min  AF,  psi  mg /liter  mg /liter  Reading 


See  preceding  page 


TABLE  42.  LOOP  TEST  NO,  8K  (Cont'd) 


ss 


■III 


Teat  time,,  minutes 


TABLE  43.  SINGLE-ELEMENT  LOOP  TEST  NO  89  Date  13  JU1  67 _ _ 

Loop  No.  3  (Al/SS).  Hcustng  8*'  I.  D.  Aluminum _ .  - 

Element:  Filters  Inc.  1-4208  Lot  428 _ with  DoD  canister,  type  1 _ 

PROCEDURE:  M  >ditied  MIL-F-8901A  RIO-slurry  test  (Procedure  No.  IZ  1  ) 
Fuel  flow  20  gpm,  fuel  inlet  temperature  78-80^,  inlet  pressure  7Q  psi 

Water  injection  0. 6  gpm,  slurry  injection  31.8  fe/mtn  throughout  J  :  ' 

Test  duration  92  min,  fuel  throughput  1842  gat,  avg,  rate _  20.0  gpm 

TEST  FUEL:  JP-5  _  Latch  No.  17 _ ,  fresh  (  )  or-from  preceding  test  (X) 

Anti- icing  additive  None  %  (voi. ),  Dow,  Lot  _  - 

Corrosion  inhibitor  None  lb/Mbbl  of _ Lot  _ 

Other  fuel  additives:  . 


Water  composition: _ Standard  water  No.  1 

Solids:  Red  iron  oxide  as  slurry  {9.09%  RIO);  solids  injection  rate  2.  89  g/min. 


ANALYSES: 

Injection  water,  50  min: 


Solids,  xng/liter  0.0 

pH  8.3 

Surface  tension,  dyn/cm  71.6 

CALCULATED  DIRT  LOADING,  g  266 

ACTUAL  ELEMENT  WEIGHT  GAIN,  g  325 

Pre-tast  30  min  60  min 


End  test 


Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gal 


0 

0 

309 


0 

0 

912 


0 

1 

1509 


0 

0 

2151 


TABLE  ,  43,  SINGLE -ELEMENT  LOOP  TEST  n6.  89  (Cont'd) 
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TABLE  i<  .  LOOP  TEST  NO.  fi4  (Cont'd) 


Effluent  Fuel  Qualit 


See  preceding  page 
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Date  17  Jul  67 


TAB^E  ;44.  SINGLE -ELEMENT  LOOP  TEST  NO.  90 

LoopNo.  3  (Al/SS).  Housing  3U  I.  D.  Aluminum _ 

Element;  filters  Inc.  1-4208  Lot  428  with  DoD  canister,  type  1 

PROCEDURE:  Modified  MIL-F-8901A  RIO-slurry  test  (Procedure  No. _ 12 _ ) 

Fuel  flow  20  gpm,  fuel  inlet  temperature  73-76* F,  inlet  pressure _ 70  psi 

Water  injection  0.6  gpm,  slurry  injection  3 1.  8  g/min  throughout 

Test  duration  132  min,  fuel  throughput  2655  gal,  avg.  rate  20.  1 _ gpm 

TEST  FUEL:  JF-5 _ Batch  No,___  17 _ ,  fresh  (K)  or  from  preceding  test  (  ) 

Anti-icing  additive  None  %  (vol. ),  Dow,  Lot _ _ 

Corrosion  Inhibitor  None  Ib/Mbbl  of  _ _ Lot _ 

Other  fuel  additive 


Water  composition: _ Standard  water  No.  1 _ 

Solids:  Red  iron  oxide  slurry  (9. 09%  RIO);  solids  injection  rate  2.89  g/min 


ANALYSES: 

Injection  water,  50  min: 

Solids,  mg/liter  0.  3 

PH  8. 2 

Surface  tension,  dyn/cm  .72.  0 


CALCULATED  DIRT  LOADING,  g  381 

ACTUAL  ELEMENT  WEIGHT  GAIN,  360 


Screen  AP,  psi 

Pre-test 

0 

30  min 

0 

60  min 

0 

95  min 

0 

130  min 

0 

Cleanup  AP,  psi 

0 

0 

0 

1 

0 

Throughput,  gal 

299 

907 

1506 

2247 

2909 

End  tjst 
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TABLE  45.  LOOP  TEST  NO.  91 


Date:  Blended  1  )  July  195V 
Tes :ed  20  July  1?67 
Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  440), 

Procedure  10:  Modified  MIL-F-8903A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.72  g/min  after  (  0  min. 

Test  fuel  uninhibited  JP-5  Batch  17  plus  additives  as  shown. 

(X)  Fresh-futJ  blend  OR  {  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0308720  0.  15  vol.  ■% 

Corrosion  inhibitor,  Santolene  ’’C"  NH04-006  lo  lb/Mbbl 

Fuel  inlet  temperature,  *F  74-76  Fuel  throughput,  gal  2082 

Test  duration,  min  104  Avg.  flow  rate,  gpn.  20.0 

Actual  element  weight  gain,  g  241 
Calculated  dirt  loading,  g  252 


Pre-test  30  min  95  min 


!  Solids,  mg/liter  0.49 

j  WSIM,  dist.  water  70 

Influent  j  WSIM,  inj.  water  58 

fuel  I  IFT,  dist.  water,  dyn/cm  34.2 

IFT,  inj.  water,  dyn/cm  16.6 

.  FSII  content,  vol.  %  0.  13 


0.14  0.15 

59 


17.0 
0.  00 


Injection 

water 


Solids,  mg/liter 
pH 

ST,  dyn/  cm 


Coalesced 

water 


PH 

ST,  dyn/cm 
FSH  content, 


vol.  % 


Time,  min:  Pre-test 


Screen  AP,  psi  0 

Cleanup  AP,  psi  0 

Throughput,  gal  335 


5  min 

30  min 

60  min 

95  min 

40  psi 

Neg. 

S.  4 

3.4 

71.  9 

73.  0< 

S.  1 

8  0 

8.  0 

8.  0 

8.  0 

49.  1 

41  0 

55.0 

56.  5 

54.  7 

a 

a 

2.  2 

1.  4 

1.  2 

30 

60 

95  130 

160 

End 

0 

0 

0.  5 

0.  5 

0 

0 

0 

0 

937  1548  2257  241? 


a. 


Sample  too  cloudy  to  run 


TABLE 

4  5.  LOOP  TEST  NO 

.91  (Cont'd) 

Effluent  Fuel  Quality 

Time, 

Solids 

Free  water. 

Tot  ami!  cr 

min 

AP,  os i 

mq/liter 

mw/liter 

Reudmjr 

0 

4.  4 

0 

5 

4,  6 

0 

1C 

4.  9 

0 

20 

5.  1 

0 

30 

5.  1 

0.  19 

0-1 

0 

40 

5.  2 

0 

50 

5.  4 

0 

60 

5.  5 

0 

70 

5.  6 

0 

80 

8.  5 

0 

90 

1-L  1 

0 

95 

18.  2 

0.  24 

0-1 

0 

96 

20.  0 

0.  03 

0-1 

0 

100 

26.  5 

0 

104 

40+ 

0.  00 

3-4 

c 

ABLE  46.  LOOP  TEST  NO.  9?. 


nle.ided  22  July  1967 
Date:  JVbf? ci  21  July  1967 


Al/SS  loop  with  8  '  I.  D„  aluminum  housing,  military- stauda  rd  double -wall 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  440). 

Procedure  10:  Modified  MIL-F--8901A  ir  Sibited-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Spee.’al  waler(type  B  synthetic  water  +  NaOH 
to  PH  5)  injected  at  0.  2  gpm  throughout  ti  nt,  coarse  AC  dust  at  5.  72  g/minlifter 
oC  min. 

1-  si  feel  uninhibited  JP-5  Batch  17  plus  additives  as  shown, 

(  E  )  Fresh  -fuel  bl  end  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0.  15  voi.  % 

Corrosion  inhibitor,  Santolene  "C"  NHG4-0Q6  16  lb/Mbbl 


Fuel  inlet  temperatur  ’F  77-78 
Test  duration,  min  98 


F uel  throughput,  gal  1966 
Avg.  flow  rate,  gpm  20.  1 


Actual  element  weigh  gain,  g  192 
Calculated  dirt  loading,  g  217 


Pre-test  30  min  95  min 


Influent 

fuel 


Solids,  mg/ liter 
WSIM,  dist.  water 
WSIM,  inj.  water 
IFT,  dist.  water,  dyn/cm 
IFF,  inj.  water,  dyn/cm 
FSII  content,  vol.  % 


5  min 


0.  39 
83 
70 

34.  0 
18.  1 
0.  11 
30  min 


0.  22 


0.09 

69 

19.0 
0.  00 


60  min 


I  Solids,  mg  /liter 

o 

d 

Injection  j  pH 

8.  3 

8.6 

wa..er  ;  ST( 

dyn./  cm 

68.  6 

66.  6 

pH 

Coalesced  c„ 
o  i  , 

dvn/  cm 

8.  1 
52.  3 

7.  9 

52.  2 

8.  0 
52.4 

S.  0 
53.  4 

8.  1 
52.  6 

water  r'e- 

r  oxi 

content,  vol. 

%  5.8 

3.6 

2.  1 

1.  5 

Time,  mtn. 

Pre-test 

30 

60 

95 

130 

160 

End 

Screen  AP,  psi 

1 

0 

0 

C 

0 

Cleanup  AP,  psi 

0 

0 

0 

0 

0 

Throughput,  gal 

326 

932 

1526 

2226 

2292 

1  77 


TABLE  47.  LOOP  TEST  NO.  93 


Blended  24  July  i967 
Date:  Tested  25  July  1967 

Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military- standard  double-wail 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  440). 

Procedure  10:  Modified  MIL-F-S901A  inhibited-fuel  test  with  fuel  flow 
20  gnm  and  inlet  pressure  70  psig.  Distilled  water*  injected  at 
0.  2  gpm  throughout  test,  coa  se  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  jP-5  Batch  l ?  plus  additives  as  shown, 

(  X)  Fresh-fuel  blend  OR  (  )  Fuelfroir  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0  .  15  vol,  % 

Corrosion  inhibitor,  Santolene  "C"  NH04-006  if,  ib/Mbbl 

Fuel  inlet  temperature,  °F  77-79  Fuel  throughput,  gal  IB  1  i 

Test  duration,  min  91  Avg.  flow  rate,  gpm  19.9 

Actual  element  weight  gain,  g  173 
Calculated  dirt  loading,  g  177 


179 


TABLE  47  .  LOOP  TEST  NO.  93  (Cont'd) 


Time, 

min 


_ _ E+flaent  Fuel  Quality  _ 

Solids  Fr  ee  water,  Totamitor 
&P.  psi  mg /liter  mg /liter  Reading 


TABLE  48.  LOOP  TEST  MC.  94 


Blended  26  July  1967 
Date:  Tested  27  July  1967 


A1/5S  loop  with  8"  I.  D.  aluminum  housing,  military-standard  double-wall 
canister,  and  military- standard  element  {Filters  Inc,  1-4208,  Lot 440  )« 

Procedure  10:  Modified  M.T.L-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  ptesstire  70  psig.  Distilled  watera  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5,  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  17  plus  additives  as  shown. 

(  X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0.  15  vol.  % 


Corrosion 

inhibitor,  Santclene 

"C"  NH04-006 

16  lb/Mbbl 

Fuel  inlet  temperature,  °F  8C 

1-81 

Fuel  throughput,  gal  1971 

Test  duration,  min  98 

Avg.  flow 

rate,  gpm  20.  1 

Actual  element  weight  gain,  g 

222 

Calcu’ated  dirt  loading,  g 

220 

Pre  -lest 

30  min 

95  min 

Solids,  rug/liter 

0.  52 

0.  08 

0.14 

1 

1 

WSIM,  ciist.  water 

74 

Influent  I 

V/SIM,  inj.  water 

77 

6i> 

fuel 

1FT,  dist.  water, 

dyn/ cm 

32.  0 

IFT,  ini.  water,  dyn/cm 

25.  i 

24.  3 

Foil  content,  vol. 

% 

0.  14 

C.  02 

5  min  30  min 

60  min 

95  min 

Solids,  mg/licer 

Nog. 

Injection 

PH 

8.  9a 

8.  7a 

water 

ST,  dyn/cm 

70.  8 

70.  8 

pH 

7.  2 

6.  6 

6.  7 

6.  9 

Coalesced 

ST,  dyn/cm 

5c.  0 

58.  2 

55.  1 

51. 4 

water 

FSII  content,  vol. 

%  5.  0 

2.  6 

1.  4 

1.  5 

Tune,  min:  Pre-test 

30 

60  95 

13C 

I6Q  Erd 

Screen  AP, 

psi  0 

0 

0  0 

(> 

Cleanup  AP,  psi  0 

0 

0  0 

0 

Throughput,  gal  293 

895 

o 

o 

N 

CNS 

o 

F-4 

°269 

TT  Water  irvj e c t ion  system  apparently  contaminated  with  residues  from  lest  42. 
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TABLE  4fc  .  LOOP  TEST  NO.  94  (Cont'd) 

Effluent  Fuel  Quality 

Time,  Solids  Fi  se  watc  r,  Totamitor 

J£j£,  AP,  pii  mg/liter  mg /liter  Reading 


I  ■■  3333m«m 
■■■■■■■■wan 


■mSS  53333  3333335333 33333 33333 33333m 

■HSiaaS Miiiiisasgsi 


I|<aoiaiia3wa*ai3«*33333ai333a333333ai3m3  33333 3333333333 33333 

I  a» • iuia  gaaia  aaiaa  afiaa  ■■■■■■■■■■■•■■a  ■■■•■  aaaaa  ■■■■■■mm 

liiiMSiSiSiiiiiiiijiiBBiiiiiiiginlawaimT 


Teat  time,  minutes 


TABLE  49.  LOOP  TEST  NO.  95 


Blended  27  July  1967 
Date:  Tested  28  July  1967 

Al/SS  loop  with  8"  I.  D,  aluminum  housing,  military- standard  double-wall 
canister,  and  military-standard  element  (filters  Inc,  1-4208,  Lot 440). 

Procedure  10:  Modified  MIL-F-8901A  inhibited -fuel  teat  wi&fosl  flow 
20  gpm  and  inlet,  pressure  70  psig.  Distilled  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  17  plus  additives  as  shown,  v:3.v 

(X)  Fresh-fuel  blend  OR  {  )  Fuel  from  previous  test  ^ 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0.  ft  4r©l,  % 

Corrosion  inhibitor,  Santolene  "C"  NH04-006 

Fuel  inlet  temperature,  *F  76-78  Fuel  throughput,  gal 

Test  duration,  min  98  Avg.  flow  rate,  gpm  20.0 

Actual  element  weight  gain,  g  2C5 
Calculated  dirt  loading,  g  217 


Pre-test 

30  min 

95  with 

' 

i 

Solids,  mg/liter 

0.  10 

0.  14 

0.00 

WSIM,  oist,  water 

78 

Influent 

WSIM,  inj.  water 

84 

fuel 

IFT,  dist.  water,  dyn/cm 

34.6 

34.  7* 

i  IFT,  inj,  water,  dyn/cm 

33.  ia 

,  FSII  content,  vol,  % 

0.  13 

0.01 

5  min  30  min  60  min 

95  min 

40  psi 

Solids,  mg/ liter 

0.  8 

Injection 

7.  1 

7.  2 

water  SXf  dyn/cm 

70.  7a 

Coalesced  :  gT 

dyn  /  cm 

U.  V 

V.  u 

V.  -X 

V.  o 

V. 

53. 

4 

water  ,  FSII  content,  vol. 

%  5.  3 

3.  5 

2.  2 

1.  4 

1. 

5 

Time,  min: 

Pre-test 

30  60 

95 

130 

160 

End 

Screen  AP,  psi 

0 

0  0 

0 

0 

Cleanup  AP,  psi 

0 

0  0 

0 

0 

Throughput,  gal 

297 

896  1494 

2194 

2261 

a.  Using  post-test  injection  water  (pH  7.2). 


TABLE  50.  LOOP  TEST  NO.  96 


Blended  31  July  1967 
Date:  Tested  1  August  1967 


Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military-standard  double-wall 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  440). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  flow 
20  gpm  amt  inlet  pressure  70  psig.  Filtered  tap  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  17  plus  additives  as  shown. 

(X)  Fresh-fuel  blend  OK  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0.15  vol.  % 

Corrosion  inhibitor,  Santolere  "C"  NH04-006  16  ib/Mbbl 

Fuel  inle^;  temperature,  °F  77-79  Fuel  throughput,  gal  1693 

Test  duration,  min  35  Avg.  flow  rate,  gpm  20.0 

Actual  element  weight  gain,  g  141 
Calculated  dirt  loading,  g  143 


a.  Sample  'oo  cloudy  fur  analysis. 
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TABLE  50  .  LOOP  TEST  NO.  96  (Cont'd) 

Effluent  Fuel  Qualit 


Solids 

Free  water, 

Totamitor 

mg/liter 

mg /liter 

Reading 

4.  5 

5.8 

6.  5 

7.6 

8.  1 

0.05 

0-1 

8.6 

8.9 

9.3 

11.9 

20.0 

0.06 

1-? 

40.  0 

Neg. 

2-3 

Effluent  Totamitor  reading  of  1  at  i  minute,  prior  to  build-up  of  water 
seal  in  housing. 


tsiSpss: 

paaS  ■■■■■  iaiig 


Test  twne,  minutes 


laai 


TABLE  51.  LOOP  TEST  NO.  97 


.Dienaea  i  August  iyo  l 
Date;  Tested  2  August  1967 


Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military- standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  440). 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuel  How 
20  gpm  and  inlet  pressure  70  psig.  Special  carbonate  water*  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Tes  t  fuel  uninhibited  JP-5  Batch  17  plus  additives  as  shown. 

(  X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0.  15  vol. 

Corrosion  inhibitor,  Santolene  "C"  NH04-006  lb  >b/MbW 


Fuel  inlet  temperature,  #F  78-81 
Test  duration,  min  104 

Actual  element  weight  gain,  g  248 
Calculated  dirt  loading,  g  252 


Fuel  throughput,  gal  2079 
Avg.  flow  rate,  gpm  20.  0 


Pre -test  30  min  95  min 


Influent 

fuel 


Injection 

water 


Coalesced 

water 


Time,  min: 


Throughput,  gal 


Solids,  mg/liter 

C.  38 

0,  14 

0.01 

WSIM,  dist.  water 

76 

WSIM,  inj.  water 

76 

50 

IFT,  diet,  water,  dyn/cm 

35.7 

IFT,  irj.  water,  dyn / 

cm 

14.0 

14.9 

FSII  content,  vol.  % 

0.  13 

0.02 

5  min 

30  min 

60  min 

95  min 

40  psi 

Solids,  mg/liter 

0.  0 

pH 

0.8 

9.8 

ST,  dyn/cm 

71.  9 

71.8 

PH 

8.  8 

9.0 

9.  2 

9.0 

8.8 

ST,  dyn/cm 

50.  4 

52.  4 

54.  6 

54.  9 

59.  3 

FSII  content,  vol.  % 

b 

0 

b 

b 

b 

in:  Pre-test  30  60 

95 

130 

160  End 

pei  0 

0 

0  0 

0 

,  psi  0 

0 

0  0 

0 

327 


927  1527  223} 


2406 


a.  Distilled  water  +  164  mg/ liter  NaHCO^  4  NaOF  to  pH  9.  5;  final  blend 
corresponds  to  121  mg/liter  NaHCOj  and  55  mg/liter  Na^COj. 

b.  Sample  too  cloudy  for  analysis. 


Effluent  Fuel  Qu&lit 


Tims, 

Solids 

Free  water. 

Totamitor 

i ala 

Musi 

mg /liter 

mg/liter 

Reading 

0 

4.4 

Q* 

5 

5.  2 

0 

10 

5.7 

0b 

20 

5.4 

C 

30 

5.6 

0.  12 

0 

0C 

40 

5.9 

0 

SO 

5.9 

0 

60 

5.9 

X 

70 

6.  1 

0 

80 

Q.  2 

0 

90 

11.  7 

0 

95 

16.4 

0.  04 

0-) 

0 

98 

20.0 

Neg. 

0-2 

0 

104 

40.  0 

Neg. 

3-4 

0 

a.  Effluent  Totamiior  reading  of  2  at  2  minutes,  prior  to  build-  up  of  water 
seal  in  housing. 


b.  Coalesced  water  layer  at  bottom  of  canister  drained,  giving  an  effluent 
Totamitor  reading  of  4  at  11  minuter. 

c.  Effluent  Totamitor  reading  of  5  at  36-38  minutes. 


TABLE  51  .  LOOP  TEST  NO.  97  (Cont'd) 


TABLE  52.  LOOP  TEST  NO.  98a 


Date:  3  August  1967 


AZ/SS  loop  with  8"  I,  D,  aluminum  housing,  military -standard  double -vail 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  440}, 

Procedure  10:  Modified  MIL-F-8901A  inhibited-fuel  test  with  fuelflow 
20  gpm  and  inlet  pressure  70  paig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5. 72  g/min  after  60  min* 

Test  fuel  uninhibited  JP-5  Batch  17  plus  additives  as  shown. 

(  X)  Fresh- fuel  blend  OR  (  )  Fuel  from  previous  test 

F uel  system  icing  inhibitor,  Dow,  Lot  03C6702  0.  15  vol.  % 

Corrosion  inhibitor,  Santolene  "Cn  NH04-Q06  *  lb/Mbbl 


Fuel  inlet  temperature,  °F  79-80 
Test  duration,  min  40a 

Actual  element  weight  gain,  g - 

Calculated  dirt  loading,  g  0a 


Fuel  throughput,  gal  803 
Avg.  flow  rater  gpm  20.1 


Pre-teat  30  min  95  mirr 


Influent 

fuel 


Injection 
w  at  er 


Coalesced  | 
wate  r 


Solids,  mg/liter 

0.27 

0.06 

WSIM,  dist.  water 

81 

WSIM,  inj,  water 

63 

IFT,  dist.  water,  dyn/cm 

36.5 

IFT,  inj.  water,  dyn/cm 

18.8 

FSII  content,  vol.  % 

0.  13 

Solids,  mg/liter 

0.  1 

PH 

7.  3 

ST,  dyn/cm 

(5min) 

72.  1 

PH 

8.3 

8.  3 

ST,  dyn/cm 

54.  ?. 

36.4 

FSU  content,  vol.  fe 

5.8 

b 

lin:  Pre-test  30 

60  95 

130 

160  End 


Screen  AP,  psi  0  0  0 

Cleanup  AP,  psi  0  0  0 

Throughput,  gal  299  896  1102 

a,  Test  terminated  early  because  of  excessive  free  water  in  effluent,  Test 
results  INVALID  because  element  had  been  crushed  during  installation, 

b.  ban. pie  too  cloudy  for  analysis. 
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TABLE 

52  .  LOOP  TEST  NO. 

98  (Cont'd) 

Effluent  Fuel  Quality 

Fuel  temps,  at 

Time, 

Solids 

Free  water, 

Totamitor 

pump, 

°F 

min 

AP,  P«i 

mg /liter 

mg /liter 

Reading 

Inlet 

Outlet 

0 

4.5 

0a 

76 

88 

5 

5.8 

15 

78 

88 

10 

6.2 

32 

79 

88 

20 

7.0 

73 

80 

89 

30 

7.  5 

0.  36b 

20+c 

100+ 

80 

89 

40 

8.0 

100+ 

80 

88 

a.  Totamitor  began  climbing  after  IS  seconds  test  time  and  continued  co 
climb  until  it  reached  100+  at  30  min. 

b.  Sample  cloudy. 

c.  Two  consecutive  AEL's  read  StJV. 
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TABLE  53.  LOOP  TEST  NO.  99 


Blended  3  August  1967 
Date:  Tested  4  August  1967 


Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military-standard  double-wail 
canister,  and  military- standard  element  (Filters  Inc.  1-4208,  Lot  440), 

Procedure  10:  Modified  MXL-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Filtered  tap  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  17  plus  additives  as  shown, 

(  X)  Fresh-fue)  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0.  15  voL  % 

Corrosion  inhibitor,  Santolene  "C"  NH04-006  16  Ib/Mbbl 

Fuel  inlet  temperature,  'F  79-80  Fuel  throughput,  gal  2175 

Test  duration,  min  109  Avg,  flow  rate,  gpm  19.  8  • 

Actual  element  weight  gain,  g  248 
Calculated  dirt  loading,  g  280 


Pre-test  30  min  100  min 


1 

Solias,  mg/liter 

0.  35 

0.  05 

Neg. 

1 

WSIM,  dist.  water 

68 

Influent 

WSIM,  inj.  water 

64 

50 

fuel 

IFT,  dist.  water,  dyn/ 

cm 

36.3 

!  IFT,  inj,  water,  dyn/cm 

17.  4 

20.9 

,  FSII  content,  vol.  % 

0.  13 

0.02 

Solids,  mg /liter 

Neg. 

Injection 

pH 

7.  3 

7.  3 

water 

ST,  dyn/cm 

73.  0 

72.4 

(5  min) 

(60  min) 

pH 

8.  3 

8.  2 

8.  2 

8.  2 

Coalesced 

:  ST,  dyn/cm 

58.  3 

a 

a 

a 

water 

,  FSII  content,  vol.  % 

6.  0 

b 

b 

b 

Time,  min:  Pre-test  30 

60 

100 

130 

160  J 

Screen  AP,  p»i 
Cleanup  AP,  psi 
Throughput,  gal 


0  0 

0  0 

296  896 


0  0 

0  0 

1495  2289 


0 

0 

2471 


a.  Sample  emulsified  with  fuel;  no  analysis  possible. 

b.  Sample  too  cloudy  for  analysis. 


TABLE  ")3  .  LOOP  TEST  NO.  99  (Cont'd) 


Effluent  Fuel  Quality  Fuel  temps,  at 


Time, 

Solids 

Free  water, 

Totamitor 

pump, 

°F 

min 

AP,  P«i 

mg /liter 

mg /liter 

Reading 

Inlet 

Outlet 

0 

3.  9 

0a 

76 

89 

5 

4.9 

0 

’6 

89 

10 

5,  2 

0 

77 

89 

20 

5.  9 

0 

73 

89 

30 

6.  1 

Neg. 

■ 

o 

0 

79 

89 

40 

6.6 

0 

79 

88 

50 

7.  0 

0 

79 

88 

60 

7.  2 

0 

79 

88 

70 

8.  1 

0 

80 

88 

GO 

8.6 

0 

80 

88 

90 

10.  5 

0 

80 

88 

16.  5 

0.  03 

8-10 

0 

80 

88 

102 

20.  0 

0.  05 

3-4 

0 

80 

88 

109 

40.  0 

Neg. 

7-9 

0 

80 

88 

a.  Totamitor  reading  of  1  at  2  minutes  du^  to  passage  of  water  droplets 
before  water  seal  could  be  formed  at  bottom  of  canister. 


TABLE  54.  LOOP  TEST  NO.  100 


Blended  8  August  1967 
Date:  Tested  9  August  1967 


Al/SS  loop  with  8"  I.  D,  aluminum  housing,  military-standard  double-wall 
canister,  and  military-standard  element  (Filters  Inc.  1-4208,  Lot  440). 

Procedure  10:  Modified  MIL-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

l  est  fuel  uninhibited  JP-5  Batch  18  plus  additives  as  shown. 

(  X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0,  15  vol.  % 


Corrosion  inhibitor,  AFA-i  Lot  37 

Fuel,  inlet  temperature,  °F  80 
Test  duration,  min  132 

Actual  element  weight  gain,  g  366 
Calculated  dirt  loading,  g  412 


16  ib/Mbbl 


Fuel  throughput,  gal  2628 
Avg.  flow  rate,  gpm  20.  0 


Pre-test  30  min  95  min 


1 

i 

Solids,  mg/liter 

0.  39 

0.  05 

0.  05 

WSIM,  dist.  water 

59 

Influent 

WSIM,  inj.  water 

65 

73 

fuel 

IFT,  dist.  water,  dyn/cm 

22.  7 

1FT,  inj,  water,  dyn/cm 

23.  1 

23. 9 

Foil  content,  vol.  % 

0.  1.4 

0.  02 

Solids,  mg/liter 

0.  4 

Injection 

pH 

00 

N 

8.  2 

water 

ST,  dyn/cm 

70.  5 

70.  5 

i  pH 

7.  3 

7.  5 

Coalesced 

3T,  dyn/cm 

40.  8 

40.  1 

water 

,  FSII  content,  vol.  % 

3.  3 

1.  2 

Time,  min:  Pre-test  30 

60  95 

130 

160 

Screen  AP, 

psi  0  0 

0  c 

n 

Cleanup  Af 

3,  psi  0  0 

0  0 

0 

Throughput,  gal  298  895 

1502  2196 

2895 
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TABLE  54.  LOOP  TEST  NO.  100  (Cont'd) 


Time, 

min 

AP,  D.i 

Effluent  Fuel  Quality 

Solids  Free  water,  Totamito: 

mg/liter  mg/liter  Readme 

Fuel  temps,  at 
r  pump,  °F 

Inlet 

Outlet 

0 

4.  0 

0a 

77 

89 

10 

5.  1 

0 

77 

89 

20 

5.  4 

0 

77 

89 

30 

5.  4 

0.  07 

1-3 

0 

77 

89 

40 

5.  5 

0 

77 

89 

50 

5.6 

0 

78 

89 

60 

5.6 

0 

78 

89 

70 

6.0 

0 

78 

89 

80 

6.  4 

0 

78 

89 

90 

7.  3 

0 

78 

89 

95 

8.  0 

0.  07 

0-2 

0 

78 

89 

100 

8.  4 

0 

78 

89 

110 

10.  3 

0 

78 

89 

120 

14.  8 

0 

78 

89 

124 

20.  0 

0.  05 

4-6 

0 

78 

89 

130 

32.  5 

0.  12 

7-9 

0 

78 

89 

132 

40.  0 

b 

7-9 

0 

78 

89 

a.  Effluent  Totamitor  reading  of  1  at  1  minute  due  to  passage  of  water  droplets 
before  a  proper  water  layer  could  be  formed  at  bottom  of  canister. 

b.  Mercury  found  in  port  sampling  valve;  "brass"  colored  solids  on  pad  gave 
an  analysis  of  8.  04  mg/liter. 


TABLE  55  .  SINGLE -ELEMENT  LOOP  TEST  NO.  101  Date:  11  Aug  67 

^oop  no.  3  (Al/SS)  Housing:  8"  I.  D,  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 
Canister:  Dole  type  1 

Procedure  no.  13-A  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water  Fuel  inlet  temperature,  *  F  80 

Solids:  Coarse  AC  dust  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.  002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 
end  of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 
i5  min,  then  5.  72  g/min  to  end  of  test 

Test  fuel  JP-5  batch  no.  18  .  fresh 


Date  blended  with  additives:  10  Aug  67 

■Anti -icing  auditive 

0.  15 

vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor 

16 

lb/Mbbl, 

DuPont  AFA-1  (  Lot  37 

Test  duration,  min 

60 

Calculated  dirt  loading,  g  257 

Fuel  throughput,  gal 

1201 

Actual  element  weight  gain,  g238 

Average  rate,  gpm 

20.  0 

1  ne 

0  min 

End  test 

Meter  reading,  gal 

301 

1502 

Screen  AP,  psi 

0 

0 

Cleanup  AP,  psi 

0 

0 

Analyses  or.  influent  fuel: 

Time  Pre-test 

WSIM,  distilled  water  61 

X 1"  x  ,  C*  istiii.ed  water,  dyn/cm  23.2 


Analyses  on  injection  water: 

Solids,  mg  /liter 
pH 

ST,  dyn/cm 


Post-test 
0.  2 
7.  3 
71.9 
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TABLE  55  .  SINGLE-ELEMENT  LOOP  TEST  NO.  1 01  (Coat'd) 


A.B.L/ii-'  56 


SINGLE- ELEMENT  LOOP  TEST  NO.  102  Lave:  14  Aug  67 


Loop  no.  3  (Al/SS; 


Housing:  8"  I.  D.  aluminum 
Element:  Filter*  Inc.  1-4208  Lot  440 
Canister:  DoD  type  i 


Procedure  no.  13-B 
Water:  Filter  tap  water 
Solids:  Coarse  AC  dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 
Fuel  inlet  pressure,  psi  /Q 


Water  injection  schedule:  No  water  until  AP  20  psi,  then  0.2  gpm  to  end  of  test. 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued  15  min, 
then  5.  72  g/min  to  end  of  test. 


lest  fuel  JP-5  batch  r.o.  18  ,  fresh 

}ate  blended  with  additives:  14  Aug  67 
inti-icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 
Corrosion  inhibitor  16  lb/Mbbl,  DuPont  AFA-1 


Test  duration,  min 

62 

Fuel  throughput,  gal 

1203 

Average  .  ate,  gpm 

20.  0 

Time 

0  min 

Meter  reading,  gal 

323 

Screen  A ?,  psi 

0 

Cleanup  AP,  psi 

0 

Analyses  on  influent  fuel: 

T  ime 

WSIM,  distilled  water 

IF T,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg/liter 
ST,  dyn/cm 


.  Lot  37 

Calculated  dirt  loading,  g  263 

Actual  element  weight  gain,  g  246 


End  test 
1526 

G 

0 


Pre-test 

55 

23.  4 


Post-test 
0.  0 
7.4 
72.  1 


.ABLE  56  .  SINGLE-ELEMENT  LOOP  TEST  XC.  102  (Cont'd) 


Time, 

AP, 

min 

psi 

0 

3.9 

5 

4.  0 

10 

4.  0 

15 

4.  0 

20 

4.4 

25 

5.  0 

30 

7.  5 

35 

10.  0 

40 

17.0 

43 

20.0 

48 

23.0 

53 

22.4 

58 

27.  5 

/  • 

%/t 

40.0 

Totamitor 
Inf:.  Effl. 


(a)  Brown  solids  on  pad. 


TT-rrtrr:  rrrr 

*■  -*  -  -4  |  ff-  -v  - 1 

* *  -'“i  44- ; 

i  *  Trrf"t:  • 

t  *1  ■  -  r  t'r  t  "  --t-'T-  r 


i  !  I  I  I 

It  "tr if  t 

t  r  -4- 


_ Effluent,  mg /Titer 

Solids  Free  water 


0.  43 


3.  17(a) 
0.  17 


0-1 

4-6 

6-8 

6-8 

14-16 


p  -  tr  -rp 

fir  '  ’  •  *  ri  *  ;i*n  *  »■ 


•:  1 ;  t  M  r 


Influent  fue 
temperature. 


TirrlTiTtTiiUiMr! 


r  e-  {  J-4-4  .  -f  ;  :  ;  .  -  X  ;  ,  T  rt  1  f ; 

tflr  +~*~'  f  +  -  -  i  I  -  -  t-f  -4  •  .  -  ■  •*  t  -  . . ft  • 

4'  *  r-»T  *  "f'-  I  '  1  i"i  1  *  f  t'  *  f  r  t  i  r-  t -*-4  t- 

*T  -ft-H-l  ’  •  rt  +  t  *-r-  •  ;  ;  j  )■ 

T'Tf'Ti . • : :  t . r  i  ;  t  1  i  tr -i  •  r ■  tf  1 r 1 H  t  ■  rffr 


;  4i*ii iii 


*  1 :  ’ 1  rr'-f  r ;  r t  *t4  1 1  ;  ft  r  t  4  r-  r  *  t-ftt?  t f- 

-t  p  |  7  p|  »  J  ;  •  j  j  j  Tf  T  !  *  *•;  *  T  Tf-  t  pf  f  '  ’  |'f  tr- 

44 1 44 -t-T"i-r4  t- 1  H  4 4--t4  ••  -4-f-  -4~ 1-  4-  4  •• r  4-1 i  4-4  J — •  *■  -1-4- 


TABLE  57  ,  SINGLE-ELEMENT  LOOP  TEST  NO.  103  Date:  I4  Aug  6? 

Loop  no,  3  (Al/SS)  Housing:  8"  I.  D,  aluminum 

Element:  Filters  Inc.  I-42G8  Lot  440 
Can-.ster:  DoD  type  1 


Procedure  no.  13-C 
Water:  Filtered  tap  water 
Solids:  Coarse  AC  dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  ®F  80 
Fuel  inlet  pressure,  psx  70 


Water  injection  schedule:  0.  002  gpm  from  0  min  to  20  psi,  then  0.6  gpm  to  end 
of  test. 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5,  72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no. 

Date  blended  with  additives: 
Anti-icing  additive  0.15 
Corrosion  inhibitor  16 


Test  duration,  min  48 

Fuel  throughput,  gal  949 

Average  rate,  gpm  20.0 

Time  0  min 

Meter  reading,  gal  298 

Screen  AP,  psi  0 

Cleanup  AP,  psi  u 


Analyses  on  in.duent  fuel: 

T  ir.xe 

WSIM,  uistiLed  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg/liter 

pH 

ST,  dyn/cm 


DuPont  AFA-1  ,  Lot  37 

Calculated  dirt  loading,  g  189 

Actual  element  weight  gain,  g  186 


End  tt  st 
1247 

0 

0 

Pre  -tes, 
6  3 

23.6 


Post -test 
0.  2 
7.  3 
72.  2 


18  ,  fresh 

14  Aug  67 

vci.  %,  Dow,  Lot  0306720 
lb/Mbbl, 


!  99 


TABLE  58  .  SINGLE-ELEMENT  LOOP  TLaT  NO.  104  Date:  15-16  Aug  67 


Loop  no.  3  (Al/SS) 


Procedure  no.  13-D 
Water:  Filtered  tap  water 
Soiius:  Coarse  AC  dust 


Housing: 

Element: 

Canister: 


8"  I.  D.  aluminum 
Filters  Inc.  1-4208  Lot  440 
DoD  type  1 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  ®F  80 

Fuel  inlet  pressure,  psi  70 


V/ater  injection  schedule:  0.  002  gpm  to  20  psi,  then  discontinued  i'or  8  hr  of  fuel-only 
operation  and  8-hr  shutdown.  After  restart,  water  0.2  gpm  to  end  of  test. 


Solids  injection  schedule:  5.  72  g/min  to  20  psi,  then  discontinued  for  8  hr  of  fuel-only 
operation  and  8-hr  shutdown.  After  restart,  6olid6  5.72  g/mij  to  end  of  te6t. 


Test  tuoi  JP- 5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  1  5  Aug  67 

Anti-icing  acldili%  e  0.15  vol.  %,  Dow,  Lot  0306720 


Corrosion  inhibito; 


16 


lb/Mbci,  DuPont  A  FA  i 


,  Lot  37 


*  esc  curatton,  mm 
uoa  tnrougr.puc,  gal 
luiv^i  gpm 


558 

11, 124 
19.  9 


Calculated  dirt  loauing,  g 


274 


Actua.  element  weight  gain,  g  264 


*©  >  6* 


Screen  LP,  poi 

A  j 

C  Ui*u  J  *— i  t  j  O 


0  min 
298 
0 
0 


521  min 
10,  717 


536  min 
297 

( reset) 


End  test 
705 
1 

0 


<ri.  iu.jT6c  i  c » I *  0 * . 

A  *  1 . c 

Pre-test 

Y«  6 1  \  .  c*  *  a  ’ » * « c  c  Wti>c*r 

t>9 

i/T,  distii.ee  water,  cyn/cm 

2  3  6 

/i * . u. *  y  ^  c  p  v1  .<  Livt’  cl*o*i  w^icr 

.  .me 

i  u  p  •;  i 

i  s  t 

'  •”  *  A  C.  i  j  *  1  *g,  )  L  l  fc  fc  i 

0,  0 

0.  2 

7.  3 

7.  4 

.  ,  v_  yr,  /  cm 

72.  2 

’2.  i 

201 


TABLE  58 


SINGLE- ELEMENT  LOOP  TEST  NO.  104  (Cont'd) 


Time, 

A?, 

Totamitor  Effluent, 

mg/liter 

Influent  fuel 

min 

psi 

InQ. 

Effl.  Solids 

Free  water 

temperature, 0 

Water  (0.002  gpm)  and  solids  injection  started 

0 

4.1 

0 

0 

80 

5 

5.4 

0 

1  0.  35 

0 

to 

4.7 

0 

1 

15 

4.9 

0 

1 

80 

20 

5.5 

0 

1 

25 

7.2 

0 

1 

30 

9.2 

0 

1 

80 

35 

12.  5 

0 

1 

40 

18.  5 

0 

1 

41 

20.0 

0 

1 

Water  and  solids  injection  discontinued 

45 

17.  5 

0 

0 

30 

60 

16.4 

0 

0 

80 

120 

15.2 

0 

0 

80 

180 

15.1 

0 

0 

80 

240 

14.9 

0 

0 

80 

300 

15,  1 

0 

0 

80 

360 

15.0 

0 

0 

80 

420 

15.0 

0 

0 

80 

480 

15.0 

0 

0 

80 

521 

15.0 

0 

0  0.  14 

3-4 

80 

Shut  down  for  8  hours 

526 

6.6 

0 

0 

531 

6.4 

0 

0 

536 

6.  3 

0 

G  0.  10 

3-4 

80 

Water  injection  started  *0.  2  gpm) 

541 

9.0 

0 

(a)  Neg. 

3-4 

546 

9.6 

0 

0 

2-3 

551 

10.  5 

0 

0 

2-3 

80 

Water  continued,  solids  injection  started 

556 

28.5 

0 

0 

558 

40.0 

0 

0  0.  20 

3-4 

80 

(h)  Effluent  Totamitor  reading  of  t  at  537  min,  before  buildup  of  water  seal  in 
bottom  of  housing. 


TABLE  58  .  LOOP  TEST  NO.  104(Cont,d) 


TABLE  59  .  SINGLE -ELEMENT  LOO?  TEST  NO,  105  Date:  16  Aug  67 
Loop  no.  3  (Al/SS) 


Housing: 

Element: 

Canister: 


8"  I.  D,  aluminum 
Filters  Inc.  1-4208  Lot  440 
DoD  type  1 


Procedure  no.  13-E 
Water:.FiItered  tap  water 
Solids:  JRed  iron  oxide  {I- 1 16) 


Fuel  flow,  gpm 

Fuel  inlet  temperature,  °F 

Fuel  inlet  pressure,  psi 


20 

80 

70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to  end 
of  test. 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,,  then  5.  72  gpm  to  end  of  test. 


Test  fuel  TP-5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  16  Aug  67 
Anti-icing  additive  0.15  voi.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  16  ib/Mbbl,  DuPont  AFA-1 


,  Lot  37 


Tect  duration,  min 

58Ja> 

Calculated  dirt  leading,  g 

332 

Fuel  throughput,  gal 

1155 

Actual  e’emen.  weight  gain,  g 

250 

Average  rate,  gpm 

19.9 

Time 

0  min 

End  test 

Meter  reading,  gal 

332 

1487 

Screen  A?,  psi 

0 

0 

Cleanup  A?,  psi 

0 

0 

Analyses  on  influent  fuel: 

x  ime 

V/SIM,  distilled  water 


TTPT 


diotiiieu  water,  dyn/cm 


Pr  j-i.est 
62 

2  3.4 


End  test 

Solids=0.  34  mg/liter 


Analyses  on  injection  wafer  - 
Time 

Solids,  mg /liter 
?H 

ST,  dyn/cm 


Post-test 
0.  3 
7.  3 
72.2 


(a)  Terminated  early  because  of  severe  passage  of  solids  into  effluent  fuel. 
Since  AP  did  not  reach  20  psi,  the  scheduled  changes  in  solids  and  water 
injection  were  not  made;  entire  test  was  run  with  5,  72  >  fre'n  solids  injection 
and  0.  002  gpm  water  injection. 
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TABLE  59  .  SINGLE- ELEMENT  LOOP  TEST  NO.  105  (Cont'd) 


Time, 

min 

AP, 

psi 

Totamitor 

Infl.  Effl. 

Effluent, 

Solids 

mc/litor 
Free  water 

•'  Influent  fuel 
temperature,  ° 

0 

4.  1 

0 

o(a) 

80 

5 

4.  J 

0 

32 

*  1.06 

o(a) 

10 

4.  5 

1 

38 

15 

4.  6 

3 

56 

80 

20 

5.  1 

6 

61 

■■■•; 

25 

5.4 

7 

64  ' 

30 

5.  7 

9 

67 

80 

35 

6.2 

11 

67 

40 

6.  6 

13 

67 

45 

7.  5 

14 

66 

80 

50 

8.  5 

18 

56 

55 

9.2 

21 

56 

00>) 

58 

9.5 

23 

54 

23. 19 

80 

(a)  Totamitor  began  recording  high  reading  immediately  upon  injection. 

(b)  RIO  visible  on  AEL  pad. 


too 


to,  . 

ol° 

(X 

<3 


Test  time,  minutes 
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TABLE  60  .  SINGLE- ELEMENT  LOOP  TEST  NO.  106  Date:  21  Aug  67 
Loo?  no.  3  (Al/SS)  Housing:  8"  I.  D.  aluminum 


Housing: 

Element: 

Canister: 


8"  I.  D.  aluminum 
Filters  Inc.  1-4208  Lot  440 
DoD  type  1 


Procedure  no.  I3-F 
Water:  Filtered  tap  water 
Solids:  Coarse  AC  dust 


Fuel  flow,  gpm 

Fuel  inlet  temperature,  °F 

Fuel  inlet  pressure,  psi 


Witer  injection  schedule:  0.  002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to  end 
of  test. 

Solids  injection  schedule:  1.43  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  1. 43  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  nc.  18  ,  fresh 

Date  blended  with  additives:  21  Aug  67 

Anti-icing  additive  0.15  vol;  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  16  lb/Mbbl,  DuPont  AFA-1  ,  Lot  37 


Test  duration,  min  155 

Fuel  throughput,  gal  3107 

Average  rate,  gpm  20.  0 

Time  6  ™in 

Meter  reading,  gal  326 

Screen  AP,  psi  0 

Cleanup  £P,  psi  0 

Analyses  on  influent  fuel: 


Calculated  dirt  loading,  g  200 

Actual  element  weight  gain,  g  219 


End  test 
3433 
0 
0 


Time 

Pre-test 

WS1K,  distilled  water 

61 

IFT,  distilled  water,  dyn/cm 

23.  5 

is  or.  injection  water: 

Time 

Post-test 

Solids,  mg/liter 

0.  2 

pH 

7.2 

ST,  dyn/cm 

72.  2 

rfi  ,  <  « |  .*  •  . 

mmmmU 


TABLE  60  .  SINGLE-ELEMENT  LOOP  TEST  NO.  i06  (Cont'd) 


Time, 

AP, 

Tots 

.miter 

Effluent, 

mg/liter 

Influent  fuel 

min 

p  jj 

Inti. 

Effl. 

Solids 

Free  water 

temr-erature/F 

0 

4.  0 

0 

0 

80 

5 

4.  5 

0 

0 

0.  03 

10 

4.8 

0 

0 

15 

4.8 

0 

0 

80 

20 

5.0 

0 

0 

25 

5.0 

0 

0 

30 

5.0 

0 

0 

80 

35 

5.2 

0 

0 

40 

5.  3 

0 

0 

45 

5.  5 

0 

0 

80 

50 

6.0 

0 

0 

55 

6.  5 

0 

0 

60 

7.0 

0 

0 

80 

65 

7.  5 

0 

0 

70 

8.0 

0 

0 

75 

8.6 

0 

0 

81 

80 

9.  1 

0 

0 

85 

10.  0 

0 

0 

90 

10.  7 

0 

0 

- 

81 

95 

11.  6 

0 

0 

100 

12.  1 

0 

0 

105 

14.0 

0 

0 

80 

110 

15.4 

0 

0 

115 

16.7 

0 

0 

120 

17.9 

0 

0 

80 

125 

20.  0 

0 

0 

0.  03 

2-3 

130 

22.  0 

0 

0 

0.  06 

2-3 

135 

20.  5 

0 

0 

1-2 

80 

140 

20.6 

0 

0 

1-2 

145 

27.  2 

0 

0 

150 

32.  1 

0 

0 

80 

155 

40.  0 

0 

0 

0.  05 

5-7 

80 

207 
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TABLE  60  .  LOOP  TEST  NO.  106  {Cont'd) 

Effluent  Fuel  Quality _ 

Time,  Solids  Free  water,  Totamitor 

&P,  Pit  mg /liter  mg /liter  Reading 

See  preceding  page 


|isam5ll^|l8si5paBsl5jl§^rii 


111111191111 

iinmiiiii 


Test  time,  minutes 


■m 


TABLE  61 


SINGLE -ELEMENT  LOO?  TEST  NO.  107  Date:  22  Aug  67 


Loop  no.  3  (Al/SS) 


Procedure  no.  13- A  modified^) 
Water:  Filtered  tap  water 
Solics;  Coarse  AC  dust 


Housing:  Transparent 

Element:  Filters  Inc.  1-4208  Lot  440(») 

Canister:  None  (screen  built  into  1  fusing/ 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Aater  infection  scnedule:  0.002  gpm  from  0  to  2,0  min,  then  0.2  gpm  for 
several  min. 


Solids  injection  schedule:  5.72  g/min  0  min, to  end. 


Testtuei  JP-5  batch  no.  18  ,  re-used  from  previous  test 

Date  blended  with  additives:  21  Aug  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  16  lb/Mbbl,  DuPont  AFA-1  ,  Lot  37 


Test  duration,  min 
Fuel  throughput,  gal 
Average  rate,  gpm 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


Time 

Meter  reading,  gal 
Screen  AP,  psi 
Cleanup  AP,  psi 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 

p 

ST,  dyn/cm 


(a)  Special  test  with  cutaway  element;  visual  observations  only. 
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TAB L£  62  -  SINGLE-ELEMENT  LOOP  TEST  NO.  108  Date:  24-25  Aug  67 


Loop  r.o.  3  (Al/SS) 


Procedure  no.  14 
Water:  Filtered  tao  water 
Solids:  Coarse  AC  dust 


Housing:  8"  I.  D.  aluminum 
Element  Filters  Inc.  1-4208  Lot  440 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  throughout  first  5  cycles;  0.2  gpm  throughout 
sixth  cycled). 


Solids  injection  schedule:  In  each  of  first  5  cycles,  5.72  g/min  f-om  start  to 
20  psi;  in  sixth  cycle,  5.  72  g/min  from  start  to  termination  (40  psi)^aL 


Lest  fuel  JP-5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  23  Aug  67 

Anti-icing  adoi.ive  0.15  vol.  %,  Dow,  Lot  0306720 


Corrosion  innibitor  16 


lb/Mbbl,  DuPont  AFA-1 


,  Lot  37 


Test  duration,  min 
Fuel  throughput,  gal 
Average  rate,  gpm 


1202  Calculated  dirt  .oading,  g  242 

24218  A.ctual  element  weight  gain,  g  219 

20.  1 


T  irae  ( h)  Cycle  1 

Meter  reading,  gal  316  5120 
Screen  <1?,  psi  1  1 

Cleanup  A?,  psi  G  1 

Analyses  or.  influent  fuel: 
Time 


Cycle  2 
0  4781 
1  1 

0  1 


WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


Cycle  3 
0  4810 
0  1 
0  1 


Pre-test 

54 

23.  5 


Cycle  4 
0  4787 
1  1 
3  1 


Cycle  5 
0  4804 
1  0 
1  2 


Cycle  6 
0  233 
0  0 
2  1 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


Post-test 
0.  1 
7.9 
72.  2 


{a)  Test  consists  of  live  4-hr  cycles  with  a  minimum  of  10  min  shutdown  between 
cycles,  then  a  sixth  cycle  consisting  of  water  and  solids  injection  until  test 
is  terminated  at  40  psi. 

(b)  Meter  readings  and  AP’s  refer  to  start  and  end  of  cycle. 
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TABL.*  62 


TABL.?  62  . 

SINGLE-ELEMENT  LOOP  TEST  NO.  108  (Cont'd) 

Time, 

A?, 

Totamitor 

Effluent 

a  mg  /liter 

Influent  fuel 

min 

2£L_ 

In  a. 

Effl. 

Solids 

Free  water 

temoerature,  0 

Cycle  1: 

0 

4.  5 

0 

0 

81 

5 

4.  6 

0 

0 

3.26(a) 

0-1 

10 

5.  0 

0 

0 

15 

5.  6 

0 

0 

.82 

20 

8.  3 

0 

0 

25 

11.  1 

0 

0 

;o 

15.  3 

0 

0 

80 

33(6) 

20.  0 

0 

0 

80 

65 

18.4 

0 

0 

80 

125 

19.0 

0 

0 

80 

185 

19.  5 

0 

0 

80 

240 

19.  7 

0 

0 

80 

10- 

minute 

shutdown 

Cycle  2: 

0 

8.  8 

0 

0 

79 

2(b) 

20.0 

5 

?.2.  3 

0 

0 

1.29(a) 

17-19 

15 

21.8 

0 

0 

80 

60 

21. 5 

0 

80 

120 

21.  5 

1 

0 

80 

180 

21.  5 

2 

0 

81 

240 

22.0 

2 

0 

80 

10- 

minute 

shr  tdcwn 

Cycle  3: 

0 

12.  5 

5(c) 

0 

80 

2(b) 

20.0 

3 

0 

80 

5 

23.  8 

5 

0 

0.  14 

10-12 

80 

60 

22.  9 

5 

0 

80 

120 

23.8 

5 

0 

80 

180 

25.  1 

5 

0 

80 

240 

24.9 

5 

0 

80 

450 

-minute  shutdown 

Cycle  4. 

0 

-  -  - 

0 

0 

1(b) 

20.  0 

7 

0 

75 

5 

25.0 

4 

0 

0.05 

4-5 

7  6 

10 

— 

0 

0 

80 

55 

24.  6 

0(d) 

0 

81 

115 

25.  5 

2 

0 

80 

175 

26. 1 

2 

0 

80 

240 

26.  5 

6 

0 

211 

80 

10- 

minute 

shutdown 

TABLE  62  .  SINGLE- ELEMENT  LOOP  TEST  NO.  108  (Cont’d) 


T  Sale. 

AP, 

Totamitor 

Effluent,  mg /liter 

Influent  fuel 

Infh 

Effl. 

Solid*  Free  water 

temperature, 0 

Cycle  5t 

130 

0 

0 

80 

2(b) 

Xsa 

5 

80 

5 

27.9 

2 

0.  05  8-9 

50 

27,9 

7 

80 

110 

27.2 

7 

0 

80 

170 

28.8 

8 

0 

80 

240 

29.7 

9 

0 

80 

10- minute 

shutdown 

Cycle  6: 

10<e) 

0 

17.6 

0 

80 

2(b) 

40.0 

10 

0 

0.24  8-9 

80 

7 

48.1 

10 

0 

80 

11 

37.  5 

0 

0 

80 

(a)  Pieces  of  Teflon  tape  on 

filter. 

(b)  Solids  injection  discontinued. 

(&)  Influent  Totamitor  reading  5  throughout  nycle,  but  checks  on  influent  fuel 
quality  did  not  indicate  contamination. 

(d)  Influent  Totamitor  reading  7  from  60  to  71  minutes,  then  variable  readings 
from  1  to  10  during  balance  of  cycle. 

(e)  Influent  Totamitor  readings  varied  from  Oto  10  during  injection. 


!**  *dV 


TABUS  62  .  LOO?  TEST  NO.  IQS  {Coat'd) 

Effluent  Fut-i  Quality 

Time,  Solid*  .  Free  wate.r,  Totamitor 

min  AP,  p*i  mg/liter  nag/iiUr 


See  preceding  pag» 


IOC 


tw 

Te*t  time,  minute* 


ea¬ 


table  63  .  SINGLE-ELEMENT  LOOP  TEST  NO.  109  Date:  28  Aug  67 

Loop  no.  3  (Al/SS) 


Procedure  no.  13. 

Water:  Filtered  ts 
Solids:  Coarse  AC 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi;  then  0.2  gpm 

to  end  of  test. 

Solids  injection  schedule:  5.72  g/min  from. 0  min  to  20  psi;  then  discontinued 

i5  min;  then  5.  72  g/min  to  end  of  test. 


Housing:  8’1  I.  D.  aluminum 
Element:  Filters  Inc.  1-4208  Lot  440 
Canister:  DoD  type  1 


A 

.p  water 
dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  eF  80 

Fuel  inlet  pressure,  psi  70 


Test  fuel  JP-5  batch  no.  lo  r  fresh 

Date  blended  with  additives:  28  Aug  67 

Anti-icing  additive  0.15  vol.  Dow,  Lot  0306720 


Corrosion  inhibitor  20  lb/Mbbl, 

Test  duration,  min  50 

Fuel  throughput,  gal  999 

Average  rate,  gpm  20.0 

Time  \  ;  0  min 

Meter  reading,  gal  317 

Screen  AP,  psi  3 

Cleanup  AP,  psi  0 


DuPont  RP-2  .  Lot  333 

Calculated  dirt  loading,  g  2  '9 

Actual  element  weight  gain,  g  134 

End  test 
1316 
3 
0 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 

nH 


Pre-test 

34 

26.  8 


Post-test 
0.  0 
7.  5 


TABLE  63  .  SINGLE -ELEMENT  LOOP  TEST  NO.  109  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

mg /liter 

Influent  fuel 

min 

££L_ 

Infl. 

Effl. 

Sfclids 

Free  water 

temperature^6 

0 

4.  5 

0 

0 

z 

78 

5 

4.5 

0 

0 

0.  07 

0 

10 

4.  6 

0 

0 

15 

5.5 

0 

0 

78 

20 

8.0 

0 

0 

25 

11.0 

0 

0 

30 

14.6 

0 

0 

79 

33 

20.0 

0 

o(a) 

0. 15 

2-3 

79 

38 

26.  6 

0 

0 

0.03 

6-7 

79 

43 

27.  0 

.  0 

0 

9-10 

-  "79 

48 

28.  5 

0 

o(a) 

79 

50 

40.  0 

0 

0 

0.09 

10-11 

79 

(a)  Effluent  Totamitor  readings  of  1  at  34  min  and  45  min. 


Test  time,  minutes 


TABLE  64.  LOOP  TEST  NO.  110 


Blended  28  August  1967 
Date:  Tested  29  August  1907 

^l/S&  lotp  with  8“  I.D.  aluminum  housing,  military- standard  double- wall 
amster,  and  military- standard  element  (Filters  Inc.  1*4208,  Lot 440  ). 

procedure  10:  Modified  MIL-F-8901A  inkibited-fuel  test  with  fuel  flow 
■  20  gpm  and  inlet  pressure  70  psigc  Type  B  synthetic  water  injected  at 
?  gpm  throughout  test,  coarse  AC  dust  at  5.  ??,  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  18  plus  additives  as  shown. 

LX)  Fresh-fuel  blend  OR  (  }  F uel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0  15  vol.  % 

Corrosion  inhibitor,  duFont  RP-2  Lot  3 33  '  20  lb/*Mbbl 


Fuel  inlet  temperature,  °F  79-80 
Test  duration,  min  122 

Actual  element  weight  gain,  g  338 
Calculated  dirt  leading,  g  355 


F uel  throughput,  gal  2458 
Avg.  flow  rate,  gpm  20.  1 


Pre-test  30  min  95  min 


Influent 

fuel 


Injection 

water 


Coalesced 

water 


Solids,  mg/liter 

0.  20 

Neg. 

0.  02 

WSIM,  diet,  water 

31 

WSIM,  inj.  water 

38 

25 

IFT,  aist.  water,  dyn/cm 

26  5 

IFT,  inj.  water,  dyn/cm 

22.  1 

23.  3 

i  FSH  content,  vol.  % 

0.  14 

0.  03 

Solids,  mg /liter 

0.  2 

pH 

8.  4 

3.  4 

ST,  dyn/cm 

66.  7 

67.  1 

pH 

7.  3 

7.  5 

ST,  dyn/cm 

35.  7 

36.  2 

FSH  content,  vol.  % 

4.  00 

1.  50 

Time,  min: 

Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gal 


Pre-test 

0 

0 

320 


30 

0 

0 

919 


60 

0 

0 

1522 


95 

0 

0 

2226 


130 


160 


End 

0 

0 

2778 


216 


it; 


r] 


,>3,i 


iiSHKSKSHSSSSHSSKSSSSSKHKHSSSnSKSBSSSHS! 

teaBittaiigf^H 


K 
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TABLE  65  .  SINGLE- ELEMENT  LOOP  TEST  NO.  Ill  Date:  30  Aug  67 
Lpop  no.  3  (Ai/SS) 


Procedure  no.  13-G 
Water:  Filtered  tap  water 
Solid  s:  Coarse  AC  dust 

Water  injection  schedule:  0.002  gpm  from  0  min  to  10  psi,  thee  0.2  gpm  for 

15  min,  then  increased  etepwise  to  1.2  gpm,  then  decreased  to  0.0032  and 
0.  00032  gpm. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  10  psi,  then  discontinued. 

Test  fuel  JP-5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  29  Aug  67 

Anti- icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  20  lb /Mbbl,  DuPont  R P-2  ,  Lot  333 

Test  duration,  min  317  Calculated  dirt  loading,  g  97 

Fuel  throughput,  gal  9244  Actual  element  weight  gain,  g  93 

Average  rate,  gpm  29. 1 

Time  0  min 

Meter  reading,  gal  316 

Screen  AP,  psi  2 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel: 

Time  Pre-test 

WSIM,  distilled  water  43 

IFT,  distilled  water,  dyn/cm  26.7 

Analyses  on  injection  water: 

Time  Post-test 

Solids,  mg/liter  0.4 

pH  7. 2 

ST,  dyn/cm  72.2 


(aj  Fuel  flow  rate  20  gpm  during  first  part  of  test  (loading  to  10  psi,  plus 

15  min  water  injection  at  0.  2  gpm).  Fuel  flow  rate  then  increased  stepwise 
to  32  gpm. 


End  test 
9560 
6 
1 


Housing:  8"  LD.  aluminum 
Element:  Filters  Inc.  1-4208  Lot  440 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20(a) 

Fuel  inlet  temperature,  #F  80 

Fuel  inlet  pressure,  psi  70 


218 


TABLE 

65. 

SINGLE- ELI 

.ME NT  LOOP 

x  jho  i  NO. 

111  (Cont'd) 

Effluent,  ms /liter 

Rates  let  to: 

Time, 

AP, 

Totamitor 

Solidi(a) 

Free 

Infl.  fuel 

Fi’.el, 

Wa  ter. 

Solids, 

min 

psi 

Infi. 

Efflu 

Bottle  Line 

water 

temp. ,  °F 

gpm 

gpm 

a/tn\n 

0 

5.2 

0 

0 

80 

20 

0. 002 

5.  72 

5 

5.2 

0 

2 

0.87<b) 

0-1 

80 

■  - 

10 

6.0 

0 

2 

80 

’  >  ' 

15 

8.5 

0 

2 

80 

.  -■  >' 

17 

10.0 

0 

2 

0.920>> 

0-2 

80 

20 

0.2 

0 

20 

14.4 

0 

0 

80 

* 

22 

0 

0 

0.21 

4-5 

27 

15.7 

0 

0 

5-6 

80 

32 

0 

0 

3-5 

80 

22 

0.22 

0 

37 

18.0 

0 

0 

6-8 

30 

-  ■  >-l. 

42 

18.2 

0 

0 

9-10 

80 

47 

19.5 

0 

0 

10-12 

80 

24 

0.?4 

0 

52 

20.0 

0 

0 

10-11 

80 

57 

20.3 

0 

0 

6-8 

80 

62 

0 

1 

12-13 

26 

0.26 

0 

65 

22.7 

0 

1 

7-8 

80 

72 

22.  5 

0 

1 

9-10 

80 

77 

24.0 

0 

1 

9-10 

80 

28 

0.28 

0 

82 

24.2 

0 

1 

10-11 

80 

87 

24.  3 

0 

1 

10-11 

80 

92 

25.8 

0 

2 

14-16 

80 

30 

0.30 

0 

95 

0 

2 

80 

97 

26.0 

0 

2 

8-9 

80 

102 

26.5 

0 

3 

6-8 

80 

32 

0.  32 

0 

107 

27.  0 

0 

3 

9-10 

80 

112 

27.0 

0 

3 

8-10 

80 

117 

27.2 

0 

3 

8-10 

80 

132 

27.  3 

0 

3 

3-4 

80 

137 

27.  3 

0 

3 

3-4 

80 

32 

0.34 

0 

142 

27.  6 

0 

3 

8-10 

80 

32 

0.36 

0 

147 

27.6 

0 

3 

9-11 

80 

32 

0.38 

0 

152 

27.8 

c 

3 

8-10 

80 

32 

0.40 

0 

157 

27.9 

0 

3 

3-5 

80 

32 

0.45 

0 

162 

28.  0 

0 

3 

10-12 

80 

32 

0.50 

0 

167 

28.3 

0 

4 

10-12 

79 

32 

0.60 

0 

172 

28.6 

0 

4 

12-13 

79 

32 

0.70 

0 

177 

28.9 

0 

5 

12-14 

79 

32 

0.80 

0 

182 

29.2 

0 

5 

14-15 

79 

32 

1.00 

0 

187 

29.9 

0 

51 

0.21 

18-20 

79 

32 

1.20 

0 

192 

30.7 

0 

20 

20+ 

79 

32 

1.  17 

0 

202 

30.4 

0 

10 

17-18 

79 

(continued  next  page) 
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TABLE  65.  SINGLE -ELEMENT  LOOP  TEST  NO.  Ill  (Cont'd) 


Rates  set  to; 


Time, 

AP, 

Totamitor 

Solids* 

!a) 

Free 

Infl.  fuel 

Fuel, 

Water, 

min  . 

££L_ 

Infl. 

Effl. 

Bottle 

Line 

water 

temp. ,  *F 

gpm 

gpm 

202 

30.4 

0 

10 

17-18 

79 

207 

30.4 

0 

8 

17-18 

78 

212 

30,5 

0 

10 

17-18 

78 

32 

1.  18 

227 

20.  5 

0 

8 

0.21 

17-18 

80 

237 

30.5 

0 

7 

Neg. 

19-20 

80 

247 

30.7 

0 

7 

0. 19 

0.  03 

10-12 

80 

257 

30.9 

0 

6 

0.02 

16-18 

80 

267 

30.8 

0 

6 

0. 10 

0.  17 

20+ 

80 

277 

31.5 

0 

5 

0. 14 

Neg. 

16-17 

80 

287 

28.6 

0 

0 

0.  00 

0.  04 

18-19 

80 

32 

0.  032 

292 

27.6 

0 

0 

1-2 

80 

297 

27.6 

0 

0 

0-2 

80 

302 

27.6 

0 

0 

C-l 

80 

32 

0. 0032 

307 

27.0 

0 

0 

0-1 

80 

312 

27.0 

0 

0 

0-1 

80 

317 

27.0 

0 

0 

0.  37 

0-1 

80 

'/min 


(a)  Bottled  samples  1  gal;  line  samples  1  liter  through  matched  pads. 

(b)  Brownish  material  on  pads,  apparently  fiberglass. 
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Test  time,  minutes 


TABLE  66  .  SINGLE -ELEMENT  LOOP  TEST  NO.  112  Date:  31  Aug  67 

Loop  no.  3 (A1/5S)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20(a) 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure1,  psi  70 

Water  injection  schedule:  0.  002  gpm  from  0  min  to  20  psi;  then  0.2  gpm  to 

end  of  test.  Water  injected  into  fuel  pump  suction. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi;  then  discontinued  for 

15  min;  then  5.  72  g/min  up  to  40  psi;  then  discontinued  for  remainder  of  test. 

Test  fuel  JP-5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  30  Aug  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  20  lb/Mbol,  DuPont  RP-2  f  Lot  333 

Test  duration,  min  42(b)  Calculated  dirt  loading,  g  166 

Fuel  throughput,  gal  820(b)  Actual  element  weight  gain,  p  152 

Average  rate,  gpm  19.  5^^ 

Time  0  min 

Meter  reading,  gal  320 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

Time  Pre-test 

WSIM,  distilled  water  43 

IFT,  distilled  water,  dyn/cm  28,9 

Analyses  on  injection  water: 

Time  Post-test 

Solids,  mg /liter  0, 

pH  7.  3 

ST,  dyn/cm  71.1 

(a)  Fuel  flow  rate  20  gpm  during  "regular"  test  (up  to  40  psi),  then  decreased 
stepwise  to  10  gpm. 

(b)  "Regular"  test  only  (up  to  40  psi). 


40  psi 
1140 
0 
0 


Procedure  no.  13-H 
Water:  Filtered  tap  water 
Solids:  Coarse  AC  dust 


v-  -  •'  .  •  ' 


TABLE  66  .  SINGLE- ELEMENT  LOOP  TEST  NO.  1 12  (Cont'd) 


AP,  Totamitor 

t>si  Infl.  EffL 


Effluent,  mg/litar 
Solids  Free  water 


0 

4.3 

(a) 

0 

5 

4.6 

(a) 

0 

10 

5.2 

(a) 

3 

IS 

7.5 

(a) 

0 

20 

11. 0 

(a) 

0 

23 

(a) 

0 

25 

16.0 

<a) 

0 

27 

20.0 

(a) 

0 

sd 

20.5 

(a) 

0 

32 

27.0 

(a) 

4 

35 

30.0 

(a) 

9 

M 

38.0 

(a) 

27 

42 

40.0 

(a) 

Ju 

45 

40.5 

(a) 

39 

Fuel  flow  set  to  18  gpm 

50 

52 

42.0 

(a) 

57 

55 

42.5 

(a) 

70 

60 

40.5 

(a) 

60 

Neg. 

0. 12 

0.09 

0,  04(b) 


18-19 


Fuel  flow  set  to  16  gprr 


65 

38.9 

(a) 

60 

70 

39.0 

(a) 

63 

75 

38.0 

(a) 

52 

P“uel  flow  set  to  14  gpm 


80 

34.5 

U) 

45 

85 

35.4 

(a) 

44 

90 

36.2 

(a) 

29 

19-20 


Fuel  flow  set  to  12  gpm  (c) 


95 

31.  5 

(a) 

34 

18-19 

too 

31.6 

(*) 

35 

1C5 

32.5 

(a) 

37 

Fual  flow  set 

to  ro 

gpm 

no 

28.0 

(a) 

23 

12-14 

iis 

21.0 

(a) 

14 

124 

10.0 

(*) 

12 

0.02 

4-5 

Influent  fuel 


to  net  flow  below  10  gpm 

(4)  fafiiMUitt  Totamitor  read  100  during  first  27  minutes  of  *ur#  then  dropped  to 
45  when  injection  of  0.2  gpm  water  was  started;  subsequently  disconnected. 

(b)  Sampledteudy. 

(c)  Effluent  fuel  stream  cloudy. 


TABLE  67  .  SINGLE- ELEMENT  LOG!?  TEST  NO.  11 3  Date:  5  Sep,  67 

Loop  no.  3<A1/SS)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 
Canister:  DoD  type  1 


Procedure  no.  13-1 
Water:  Filtered  tap  water 

Solids:  Coarse  AC  dust 


Fuel  flow,  gpm 

Fuel  inlet  temperature,  °F 

Fuel  inlet  pressure,  psi 


16 

80 

70 


Water  injection  schedule:  C.  002  gpm  from  0  min  to  2Q  psi;  then  0.  2  gpm  to 

end  of  test.  Water  injected  into  fuel  pump  suction. 


Solids  injection  schedule:  5.72  g /min  from  0  min  to  20  psi;  then  discontinued 

for  15  min;  then  5.  72  g/min  up  to  40  psi. 


Test  fuel  JP-5  batch  no.  18  ,  fresh 

Date  blended  with  additives: 

5  Sep  67 

Anti-icing  additi  .  e  0. 1 5 

vol.  %,  Dow,  Lot  0306720 

,  Lot  333 

Corrosion  inhibitor  2C 

lb/Mbbl,  DuPont  RP-2 

Test  duration,  min  36(a) 

Calculated  dirt  loadir 

'g.  g  183 

Fuel  throughput,  gal  568 
Average  rate,  gpm  15.3 

Act  d  element  weigh 

t  gain,  g  (b) 

Time  0  min 

End  test 

IvCeter  reading,  gal  249 

817 

Screen  AP,  psi  * 

1 

Cleanup  AP,  psi  0 

0 

Analyses  on  influent  fuel: 

Time 

Pre-teat 

WSIM,  distilled  water 

32 

IFT,  distilled  water, 

dyn/cm  27.0 

A  nalyses  on  injection  water: 

Time 

Post-test 

Solids,  mg  /liter 

0.  3 

pH 

7.  3 

ST,  dyn/cm 

70.  7  > 

(a)  Test  terminated  early  (before  reaching  40  psi)  because  of  excessive 
contaminants  in  effluent  fuel. 

(b)  Element  not  weighed  after  test.  Element  sectioned  immediately  after 
draining  to  determine  condition.  A  portion  of  the  end  was  broken,  and 
there  was  a  heavy  residue  of  AC  dust  present  at  the  bre  <k.  Test  results 

INVALID. 
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TABLE  67  .  SINGLE -ELEMENT  LOOP  TEST  ISO.  113  (Cent«d> 

Time,  A P,  Totamator  Effluent.  mg /liter  fafiaeastt  fiiel 


dn 

ggi- 

f'Jp'j?. . W  . 

li' 

0 

2.6 

<*> 

0 

it 

5 

3.5 

<a| 

2 

0.04 

4-5 

to 

10 

3.5 

(4) 

2 

to 

15 

4.5 

(*) 

3 

to'-.-. 

20 

7.4 

<*J 

3 

to 

25 

10.9 

(a) 

7 

to 

28 

14.0 

(a) 

12 

17-1S 

to 

30 

16.2 

(a) 

16 

80 

32 

20.0 

(a) 

77 

5.69<b> 

20+ 

80 

36 

29.0 

(a) 

100 

2.  03<b> 

20+ 

«Cc) 

(a)  Influent  Totamitor  disconnected. 

(b)  AC  dust  visible  on  filter  in  solids  determination. 

(c)  Pump  discharge  temperature  90* F  throughout  test. 


6  Sep  6? 


TABLE  68  .  SINGLE -ELEMENT  LOO?  TEST  NO.  Hit  Date: 


Loop  no.  3  VA1/SS) 


Procedure  no.  IJ-I 
Water:  Filtered  tap  watv 

Solids:  Coaree  AC  dast 


Housing:  8N  I.D.  aluminum 

Element:  Filter*  Inc.  I— li 238  Lot  IiliO 

Canister:  DoD  Type  1 

Fuel  flow,  gpm  16 

Fuel  inlet  temperature,  *F  80 
Fuel  inlet  pressure',  psi  70 


Water  injection  schedule:  0.00'  gpn  from  0  sin  to  20  psi,  then  0.2  gpm  to  end  of 
test.  Water  injected  into  fosl  punp  suc  tion. 


Solids  injection  schedule:  $.72  g/.Tdn  tram  0  ndn  to  20  psi,  then  disc ontinued 
1$  aLn,  then  $.72  g/sdn  to  end  c*  teat. 


Test  fuel  jrp-5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  $  Sep  67 

Anti -icing  additive  0.15  vol.  %,  Dow.,  Lot  0306720 

Corrosion  inhibitor  20  lb/Mbbl,  duPont  RP-2  ,  Lot  333 


Test  duration,  min  56 

Fuel  throughput,  gal  866 

^v^rage  rate,  gpm  16.0 


Calculated  dirt  loading,  g  223 

Actual  element  weight  gain,  g  206 


Time 

Meter  reading,  gal 
Screen  AP,  psi 
Cleanup  AP,  psi 


0  min  End  test 
216  1112 

2  2 

0  2.5 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


Pre-test 

68 

26,8 


Analyses  on  injection  water: 
Time 

Solids,  mg /liter 

pH 

ST,  dyn/cm 


Post- test 
0.0 
7.1 
72.0 


226 


TABLE  bc  .  SINGLE- ELEMENT  LOOP  TEST  NO.  114  (Cont‘d) 


rime, 


Totamitor 
Infl.  Effl. 


Effluent,  mg/lite.- 
Solids  Free  water 


Influent  fuel 
temnerature.®? 


Schedule: 


Minutes 

0-35 

35-50 

50-54 


Water,  gprn 
0.002 
C.2 
0.2 


Solid?,  g/m in 
5.72 


5,  72 


Influent  Totamitor  off  until  20  psi  was  reached. 

Pump  discharge  temperature  82 °F  at  start,  86 °F  at  10  min,  and 
88°F  at  25  min  and  thereafter. 
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TABLE  69 


SINGLE-ELEMENT  LOOP  TEST  NO.  115  Date: 


7  Sep  6? 


sv- 


Loop  no.  J,  (Al/SS) 


Housing:  8*  I.D.  aluminum 

Element:  Filtera  Inc.  I-li208  Lot  JUliO 

Canister:  DoO  Type  1 


Procedure  no.  1>*J  Fuel  flour,  gpm  20 

Water:  Filtered  tap  eater  Fuel  inlet  temperature,  *F  80 

Solids:  Fine  AS  duet  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0*002  gpa  from  0  min  to  20  psi,  then  0*2  gpm  to 

end  of  test. 

Solids  injection  schedule:  5*72  g/min  from  0  sin  to  20  psi,  then  discontinued 

■  15>  atin,  then  5.72  g/nin  to  end  of  test.  * 

Test  fuel  JP-5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  6  Sep  67 

Anti-icing  additive  0*l5  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  20  Ib/Mbbl,  duPont  RP-2  ,  Lot  333 

Test  du  ration,  min  30 

Fuel  throughput,  gal  588 

Average  rate,  gpm  19.6 


Calculated  dirt  loading,  g  160 

Actual  element  weight  gain,  g  131 


•  ; 


Time  0  min  End  test 

Meter  reading,  gal  297  885 

Screen  AP,  psi  1  1 

Cleanup  AP,  psi  0  0.5 


Analyses  on  influent  fuel: 

Time  Pre-test 

WSXM,  distilled  water  32 

IFT,  distilled  water,  dyn/cm  27.1 

Analyses  on  injection  water: 

Time  PosV-tsst 

Solids,  mg /liter  0.0 

pH  7.5 

ST,  dyn/cm  71.5 


*  In  this  test,  pressure  drop  reached  1*0  psi  before  the  end  of  the  15-minute 
no-solids  period j  therefore,  the  second  scheduled  solids  injection  was  not 
actually  performed. 
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69  . 

ELEMENT 

LOOP  TEST  NO.  115  (Cont'd) 

T 

A  P 

To 

'cam:  tor 

Effluent, 

me  /liter 

Influent  fui 

'3  i  1 

In:l 

•  -£-*  1 1  i.  * 

Solids 

Free  water 

tcmocrature 

0 

3.  1 

0 

0 

(b) 

5 

3.  3 

0 

10 

3.  26(a) 

2-3 

30 

10 

4.0 

0 

14 

80 

13 

4.  b 

0 

15 

80 

20 

6.4 

0 

17 

30 

23 

11.5 

0 

19 

80 

28 

20.  0 

0 

21 

16.  12(a) 

17-18 

80 

30 

40.0 

0 

15 

8.  96(a) 

20+ 

80 

Schedule: 


Minute s  Water,  gpm 
0-28  0.002 

28-30  0.2 


Solids,  g/min 
5.72 


(a)  AC  dust  visible  on  test  filter. 

(b)  Pump  discharge  temperature  83*F  throughout  test. 


TABLE  7C  .  SINGLE -ELEMENT  LOOP  TEST  NO.  116  Date: 
Loop  no.  3  (Al/SS) 


7  Sep  67 


Housing: 

Element: 

Canister: 


Procedure  no.  13-K 
Water:  Filtered  tap  water 

Solids:  Fine  AC  du3t 


8"  I.D.  aluminum 

Filters  Inc.  1-1208  Lot  UjO 

DoD  Type  1 


20 


Fuel  flow,  gpm 
Fuel  inlet  temperature,  *F  80 

70 


Fuel  inlet  pressure,  psi 
Water  injection  schedule:  0,2  gpa  throughout  test. 


Solids  injection  schedule:  5.72  g/ain  frees  0  adn  to  20  pal-  then  discontinued  15 

aln,  then  5*72  g/ain  to  end  of  vest.  * 

Test  fuel  JF-5  batch  no.  18  ,  fnash 

Date  blended  with  additives:  7  Sep  67 

Anti-icing  additive  0,15  voi.  %,  Dow,  Lot  0306720 

20  lb/Mbbl,  du  Pont  RB-2  ,  Lot  333 


Corrosion  inhibitor 


Teat  duration,  min  U2 

Fuel  throughput,  gal  623 

Aver  ige  rate,  gpm  1?.6 

Time  0  min 

Meter  reading,  gal  305 

Screen  AP,  pai  0 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 


Calculated  dirt  loading,  g  177 

Actual  element  weight  gain,  g  160 


End  test 
1128 
0 
0 


Time 

Pre-test 

WSIM,  distilled  water 

19 

IFT,  distilled  wator,  dyn/cm 

26.7 

es  on  injection  water: 

Time 

Post- test 

Solids,  mg /liter 

0.2 

pH 

7.5 

ST,  dyn/cm 

71  .U 

#•  In  this  test,  pressure  drop  reached  ho  psi  before  the  end  of  the  15-ninute 
no-solids  periodj  therefore,  the  second  scheduled  solids  injection  was  not 
actually  performed. 
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TABLE  70 


SINGLE- ELEMENT  LOOr  TEST  NO.  116  (Cont'd) 


time, 

min 


Totamitor 
Xnfl.  Ef 


m 


Effluent,  mg /liter 
lids  Free  water 


Influent  fuel 
temperature.  °F 


Schedule: 


Minutes 

0-31 

31-42 


ter,  Rpm 
0.2 
0.  2 


Solids,  g/min 
5.72 


Pump  discharge  temperature  92°F  throughout  test. 
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TABLE  7i .  SINGLE- ELEMENT  LOOP  TEST  NO.  117  Date:  8  Sep  6? 


Loop  no.  3  (Al/SS) 


Housing:  8"  I.D.  aluminum 

Element:  Filters  Inc.  I-ii208  Lot  LliO 

Canister:  DoD  Type  1 


Procedure  no.  13-L 
Water:  Filtered  tap  mater 

Solids:  Fine  AC  dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature.  *F  80 
Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.2  gin  throughout  test. 


Solids  injection  schedule:  5*72  g/sin  from  0  min  to  10  psi.  then  discontinued 

up  to  total  test  tine  of  120  min.  then  £.72  g/min 
to  end  of  test. 

Test  fuel  JP-5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  7  Sep  67 

Anti-icing  additive  0«1$  vol.  %.  Dow,  Lot  0306720 

Corrosion  inhibitor  20  lb/Mbbl,  duPont  RP-2  ,  Lot  333 


0  min  End  test 

328  2911 


Test  duration,  min  130 

Fuel  throughput,  gal  2$83 
Average  rate,  gpm  19.9 

Time  .  0  min  En 

Meter  reading,  gal  328  29 

Screen  AP,  psi  1  1 

Cleanup  AP,  psi  0  1 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
1FT,  distilled  water,  dyn/cm 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


Pre-test 

50 

26.5 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


Post-test 

0.0 

7.L 

71.8 
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TABLE  71  .  SINGLE- ELEMENT  LOOP  TEST  NO.  117  (Con£‘d) 


Time, 

AP, 

Totamitor 

Effluent, 

mg/ liter 

Influent  fuel 

min 

psi 

Infl. 

Effl, 

Solids 

Free  water 

temperature.* 

(c) 

0 

3.6 

0 

0 

80 

5 

4.7 

0 

5 

1.28 

9-10 

80 

10 

5.2 

0 

5 

(a) 

80 

15 

5.5 

0 

5 

80 

20 

6.0 

0 

5 

80 

25 

6.7 

0 

6 

80 

30 

7.5 

0 

7 

80 

35 

8.5 

0 

8 

80 

40 

10.0 

0 

4 

2.  53 

9-10 

80 

45 

11.0 

0 

3 

1.11 

9-10 

80 

50 

11.4 

0 

3 

9-10 

80 

55 

11.9 

0 

3 

9-10 

80 

60 

12.4 

0 

3 

80 

65 

13.3 

0 

3 

80 

70 

13.6 

0 

3 

80 

75 

14.  1 

0 

3 

80 

80 

14.5 

0 

3 

80 

85 

15.0 

0 

3 

80 

90 

15.4 

0 

3 

80 

95 

15.  6 

0 

3 

80 

100 

16.0 

0 

3 

80 

105 

16.  4 

0 

3 

80 

110 

16.  6 

0 

3 

80 

115 

17.0 

0 

3 

80 

120 

17.5 

0 

3 

3-4 

80 

125 

25.3 

0 

5 

80 

130 

40.0 

0 

9 

2.02(b) 

1.4-15 

80 

Schedule: 

Minutes 

Water,  gpm 

Solids,  g/mia 

0-40 

0.2 

5.  72 

40-120 

0.2 

--  — 

120-130 

0.2 

5.72 

(a)  AC  dust  visible  on  all  test  filters. 

(b)  Calculation  based  on  weight  of  test  pad  only, 

(c)  Pump  discharge  temperature  88*F  at  start,  90*F  at  0  min. 
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TABLE  71 ,  LOOP  TEST  NO.  11?  (Coct’d) 

Effluent  Fuel  Quality _ 

Time,  Solid*  Free  water,  Totamitor 

min  AP,  pet  mg /liter  mg /liter  Reading 


See  preceding  page 


Tact  time,  minute* 


It 


•»  >*■? 


Hf 


\£  “  "  . . . 


TABLE  72  .  SINGLE- ELEMENT  LOOP  TEST  NO.  U8  Date:  12  Sep  6? 

Loop  no.  3  (Al/SS)  Housing:  dN  1U>.  aluatmm 

Element:  Filters  Ik.  1-1*208  Lot  1*1*0 

Canister:  OoD  pe  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 
Fuel  Met  pressure,  psi  TO 

Water  injection  schedule:  0.002  gpe  throughout  test.  * 


Procedu.  e  no.  ll*-A 
Water:  Filtered  tap  water 

Sc  lids:  Fine  AC  dust 


Solidi  injection  schedule:  5.72  g/rin  from  0  ain  to  20  pel  at  start  of  each 

cycle.  •  '■ 


Test  fuel  JP-5  batch  no.  18  ,  frseh 

Date  blended  with  additives:  12  Sep  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 
Corrosion  inhibitor  20  lb/Mbbl,  duPant  HP-2 


,  Lot  333 


Test  duration,  min 
Fuel  throughput,  gal 
Average  rate,  gpm 

Time 

Meter  reading,  gal 
Screen  AP,  psi 
Cleanup  AP,  psi 


160 

3162 

19.8 

0  mia 
3l*i* 

2 

0 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


2nd  test 
3506 
1 
2 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 
PH 

ST,  dyn/cm 


Pre-test 

1*8 

26.3 


Poet- test 
0.0 
7.6 
72.1 


Test  schedule  provides  for  five  l*-hr  ejtU*  with  a  ™ 

between  cycle 8}  hovaver,  test  is  temiaated  at  any  tive  *en  AP  **•«**»  ^ PJ1* 
Xf  A  ?  has  not  reached  uO  psi  by  tbs  end  of  the  filth  cycle,  Sf* 

at  0.2  gpa  and  solids  at  5.72  g/aln  until  1*0  pal  ie  rsachad.  In  118 * 
liO  psi  v*e  reached  during  first  cycle. 
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TABLE  72  .  SINGLE -ELEMENT  LOOP  TEST  NO.  118  (Coat'd) 


Time, 

AP, 

min  . 

psi 

0 

3.5 

5 

3.5 

10 

4.0 

15 

5.1 

20 

7.9 

25 

14.2 

28 

20.0 

33 

39 

28.0 

54 

69 

33.2 

84 

99 

34.9 

U4 

129 

36.5 

144 

160 

40.0 

>  Totamitor 
Ian.  Effl. 


Effluent,  mg /liter 
Solids  Free  water 


2.91(a)  0-1 


Influent  fuel 
temperature. 0 


4.30(a) 


12-14 


Neg. 


17-18 


Schedule: 


Minute  t 
0-28 
28-160 


ater,  g] 
0.002 
0.002 


Solids,  g/min 
5.  72 


AC  dust  visible  on  test  filter. 


Test  time,  minutes 
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TABLE  73  .  SINGLE -ELEMENT  LOOP  TEST  NO.  U9  Date:  13  Sep  67 

Loop  no.  3  (Al/SS)  Housing:  6"  IJ).  alumina*! 

Element:  Filters  Inc.  X-&Q9  lot  1*1*0 

Canister:  DoD  Type  1 


Procedure  no.  lii-d.  Fuel  flow,  gpm  20 

Water:  Filtered  tap  eater  Fuel  inlet  temperature,  *F  80 

Solids:  Fine  AC  dust  Fuel  niet  pressure,  pci  70 


Water  injection  schedule:  0.002  gpn  throughout  test.  * 


Solids  injection  schedule:  5.72  g/nin  from  0  ein  to  20  psi  at  start  of  each 

cycle.  * 


Test  fuel  JP-5  batch  ns.  18  ,  fresh 

Date  blended  with  additives:  13  Sep  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  20  lb/Mbhl,  duPont  RP-2  ,  Lot  333 

Test  duration,  min  138  Calculated  dirt  loading,  g  151 

Fuel  throughput,  gal  2750  Actual  element  weight  gain,  g  156 

Average  rate,  gpm  15.9 

Time  0  min  End  test 

Meter  reading,  gal  312  3062 

Screen  AP,  psi  0  0 

Cleanup  AP,  psi  1  2 


Analyses  on  influent  fuel: 

Time  Pre-test 

WSIM,  distilled  water  17 

IFT,  distilled  water,  dyn/cm  27.9 

Analyaes  on  injection  water: 

Time  Poe  t~  test 

Solids,  mg /liter  0.9 

pK  7.5 

ST,  dyn/c m  71.9 


*  Test  schedule  pro/ ides  for  five  b-hr  cycles  with  s  sdnlaua  of  10  alft  Shutdown 
between  cycles;  however,  test,  is  terminated  at  any  tins  "hen  a P  reaches  liO  psi. 
If  AP  has  not  reached  bO  psi  by  the  end  of  the  fifth  cycle,  eater  is  Injected 
at  0.2  gpa  and  solids  at  5.7?  g/sdn  until  bQ  psi  is  reached.  In  1%st  119, 
liO  psi  was  reacted  diring  first  cyels. 
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TABLE  74  .  SINGLE-ELEMENT  LOOP  TEST  NO.  120  Date:  13  Sep  67 

Loop  no.  3  (AI/SS)  Housing:  8"  IJ>.  aluminua 

Element:  Filters  Jx.  1-1*206  Lot  lihG 

Canister:  BoD  Type  1 

Fuel  flow,  gpm  .  20 

Fuel  inlet  temperature.  *F  80 
Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0  OW  gpa  throughout  test.  * 


Procedure  no.  lb-B 
Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Solids  injection  schedule:  5.72  g/ain  fro*  0  uin  to  10  psi  at  start  of  each 

cycle.  * 


Test  fuel  JF-5  batch  no.  18  .  fresh 

Date  blended  with  additives:  13  Sep  6? 

Anti- icing  additive 
Corrosion  inhibitor 


0.15  voL%,  Dow,  Lot  0306720 
20  lb/Mbbl,  duPcnt  RR-2 


.Lot  333 


Test  duration,  min 
Fuel  throughput,  gal 
Average  rate,  gpm 


216 

1*288 

19.8 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


223 

218 


Time 

Meter  readiu®.  gal 
Screen  AF,  psi 
Cleanup  AP,  pei 


0  ndn 
321 
0 
0 


2nd  test 
1609 
0 
1 


Analyses  on  influent  fuel: 


Time 

Pre-test 

WSIM,  distilled  water 

39 

1FT,  distilled  water,  dyn/cm 

28.3 

jf  on  injection  water: 

Time 

Pest- test 

Solids,  mg/Iiier 

0.2 

pH 

7.9 

ST,  dyn/cm 

72.1 

Test  schedule  provides  for  five  b-hr  cycles  with  a  minima  of  10  ndn  shutdown 
between  cycles;  however,  test  is  terminated  at  any  tine  when  hP  reaches  bO  psi 
If  AP  has  not  reached  bo  psi  by  the  end  of  the  fifth  cycle,  water  is  injected 
at  0.2  gpm  and  solids  at  5.72  g/nln  until  bO  psi  is  reached.  In  Test  120, 
bo  pel  was  rsached  during  first  cycle. 


ABLE  74 


SINGLE- ELEMENT  .LOOP  TEST  NO.  120  {Coat'd) 


Time, 

AF, 

Totamitor 

Effluent. 

mg  /liter 

Influent  fuel 

min 

Solids 

Free  water 

temperature.  *  F 

rt 

3.1 

0 

b 

81 

5 

3.5 

1 

0 

0.09 

0-1 

31 

10 

3.9 

1 

^0 

81 

15 

4.3 

1  - 

0 

81 

20 

4.7 

1 

0 

81 

25 

?.4 

1 

0 

81 

30  0 

6.5 

1 

0 

81 

35 

6.1  - 

2 

0 

81 

39 

10.0 

2  ' 

0 

81 

40  - 

10.9 

2 

0 

- 

81 

45 

12.3 

% 

A 

0 

0.08(a) 

0-1 

80 

50 

13.4 

I 

0 

80 

55 

14.9 

1 

l 

80 

60  i 

15.6 

1 

i 

80 

75 

17.9 

1 

z 

80 

90 

20.3 

1 

3 

' 

80 

105 

22.2 

1 

4 

80 

120 

24.5 

1  - 

4 

80 

135  0 

26.7 

“  1 

5 

80 

150 

28.8 

l 

5 

80 

165 

31.5 

1 

5 

80 

180 

34.0 

1 

7 

80 

195 

36.  5 

l 

8 

0.  06(a) 

20 

80 

210 

37.6 

0 

7 

80 

216 

40.0 

0 

9 

0.08 

20+ 

80 

Schedule: 

Minutes 

Water,  gpm 

Solids,  g/min 

0-39 

0.002 

5  72 

39-216 

0.  002 

— 

(a)  Millipore  matched  pad  sample. 


TABLE  74.  LOOP  TEST  NO.  120  (Cont'd)  , 

_ Effluent  Fuel  Quality 

Time,  Sr  lids  Free  water,  Totamitor 

min  AP,  psi  mg /liter  mg /liter  Reading 


See  preceding  page 


TABLE 


75  . 


SINGLE -ELEMENT  LOOP  TEST  NO,  121  Date: 


lb  Sep  6? 


Loop  no,  3  (Al/SS) 


Housing: 

Element: 

Canister: 


6”  I.D.  aluminum 

Filters  Inc.  I-b208  Lot  bbO 

DoD  Type  1 


Procedure  no.  lb- A 
Water:  Filtered  tap  water 

Solids:  Fins  AC  diet 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  * F  80 
Fuel  inlet  pressure,  psi  70 


Water  injecticn  schedule:  0.002  gpm  throughout  test,  * 


Solids  injection  schedule:  5.72  g/ain  froa  0  min  to  20  psi  at  start  of  each 

cycle.  * 


Test  fuel  JP-5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  lb  Sep  67 

Anti-icing  additive  0*15  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  16  lb/Mbb},  duPont  AFA-1  ,  Lot  37 


Test  duration,  min  371 

Fuel  throughput,  gal  7b98 

Average  rata,  gpm  20.1 


Calculated  dirt  loading,  g  1 66 

Actual  element  weight  gain,  g  9 1 


Time  0  min 

End  test 

Meter  reading,  gal  302 

7759 

Screen  AP,  psi  0 

1 

Cleanup  AP,  psi  0 

1 

Analyses,  on  influent  fuel: 

T  line 

Pre-test 

WSIM,  distilled  waier 

79 

IFT,  distilled  water,  dyn/cxn 

21. b 

Analyses  on  injection  water: 

Time 

Post- test 

Solids,  mg/liter 

0.2 

PH 

7.7 

CT,  dyn/cm 

72.3 

■»  Test  schedule  provides  for  five  b-hr  cycles  with  a  minimum  of  10  min  shutdown 
between  cycles;  horever,  test  is  terminated  at  any  tine  when  AP  reaches  b0  psi. 
If  4P  has  not  reached  hO  psi  by  the  end  of  the  fifth  cycle,  water  is  injected 
at  0.2  gpa  and  solids  at  5.72  g/ain  until  bO  psi  is  reached.  In  ?e3t  121, 
bO  psi  was  reached  Airing  second  cycle. 
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TABLE  75 


.  SINGLE-ELEMENT  LOOP  TEST  NO.  121  (Coat'd) 


Time, 

AP, 

Totamitor 

min 

Cycle  1: 

P8i 

Infl. 

Effl. 

0 

0 

5 

4.5 

10 

4.7 

0 

8 

15 

6.  1  . 

0 

7 

20 

8.3 

0 

6 

25 

12.4 

0 

6 

29 

20.0 

0 

4 

30 

22.5 

0 

3 

40 

24.  1 

0 

0 

70 

27.0 

0 

0 

100 

28.0 

0 

0 

130 

31.0 

0 

0 

162 

32.3 

0 

0 

175 

32.  5 

1 

0 

190 

32.6 

2 

0 

205 

33.  5 

2 

0 

220 

34.  2 

3 

0 

235 

34.8 

3 

0 

240 

Cycle  2; 

0 

35.0 

34.8 

3 

0 

5 

30.8 

3 

2 

10 

31.5 

2 

2 

25 

32.0 

1 

1 

55 

35.6 

1 

2 

85 

37.  6 

1 

•> 

4* 

115 

39.  1 

1 

2 

131 

40.0 

Schedule: 
Cycle  1 

Cycle  2 

1 

2 

Minute 

0-29 

29-240 

0-131 

Effluent, 

ms /liter 

Influent  fuel 

Solids 

Free  water 

temperature.* 

79 

3.  27(a) 

0-1 

81 

5. 40 (a,  b) 

1 

O 

80 

80 

80 

80 

0.  58(a,  b) 

1-2 

80 

80 

80 

80 

80 

80 

80 

80 

80 
}  80 

80 

80 

0.00 

7-8 

80 

70 

0.26 

10-11 

76 

79 

80 

80 

80 

80 

0.  19 

14-16 

30 

Water,  gpm  Solids,  g/min 

0.002  5.  72 

0.002  - 

0.002  - 


(a) 

(b) 


AC  dust  visible  on  test  filter. 
Millipore  matched-weight  filters 


TABLE  75  .  LOOP  TEST  NO.  121  (Cont'd) 


Time, 


Effluent  Fuel  Quality _ 

Solids  Free  water,  Totamitor 
AP,  psi  mg /liter  mg/liter  Reading 


See  preceding  page 


infl 


0  20  40  60  100  200  300 

Test  time,  minutes 
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TABLE  76 


.  SINGLE -ELEMENT  LOOP  TEST  NO.  122  Date:  15-18  Sep  6? 


Loop  no.  3  (AI/SS) 


Procedure  no.  lh-A 
Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Housing:  8"  I»D.  aluminum 

Elcmunt:  Filters  Inti.  I-L208  Lot  LhO 

Canister:  DoL  Type  1 

Fuel  Oow,  gpm  20 

Fuel  Inlet  temperature,  *F  80 
Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0,002  gpa  throughout  test.  * 


Solids  injection  schedule:  5.72  g/min  from  0  Bin  to  20  psi  at  start  of  each 

cycle.  * 


.  est  fuel  JP-5  batch  no 

Date  blended  with  additives: 
Anti-icing  additive  0«l5 
Corrosion  inhibitor  16 


.  18  ,  fresh 

15  Sep  67 

vol.%,  Dow.  Lot  0306720 
lb/Mbbl,  duPont  AFA-1 


.Lot  37 


Test  duration,  min  82L 

Fuel  throughput,  gal  16,513 

Average  rate,  gpm  20.0 


Calculated  dirt  loading,  g  172 

Actual  element  weight  gain,  g  182 


Time 

Meter  reading,  gal 
Screen  AP,  psi 
Cleanup  AP,  psi 


Cycle  1  Cycle  2 
328  5ll0  0  l*87li 

0  0  0  0 

0  1  11 


Cycle  3 
0  L801 

0  2 
1  3 


Cycle  li 
0  2026 
2  0 
3  1 


Analyses  cvn  influent  fuel: 

Time  Pre-test 

WSIM,  distilled  wacer  66 

IFT,  distilled  water,  dyn/cm  22. a 

.Analyses  on  injection  water: 

Time  Post-test 

Solids,  mg/liter  °-0 

pH  7.3 

ST,  dyn/cm  72.1 


♦  Test  schedule  provides  for  five  L-hr  cycles  with  a  minim®  of  10  min  shutdown 
between  cyclesj  however,  test  is  terminated  at  any  tiae  when  AP  reaches  Lo  psi. 
If  AP  has  not  reached  bO  psi  by  the  end  of  the  fifth  cycle,  -water  is  injected 
at  0.2  gpm  and  solids  at  5.72  g/ndn  until  bO  psi  is  reached.  In  Test  122, 
liO  psi  was  reached  during  fourth  cycle. 
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TABLE  76 


SINGLE-ELEMENT  LOOP  TEST  NO.  122  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

mg/liter 

Influent  fuel 

min 

psi  . 

Lnfl. 

Effl. 

Solids 

Free  water 

temperature,  *  F 

Cycle 

i: 

0 

3.  5 

0 

0(a) 

80 

5 

4.0 

1 

4 

1.31 

1-2 

GO 

10 

4.4 

1 

S 

80 

15 

5.  5 

1 

3 

80 

20 

7.4 

1 

8 

30 

25 

11.2 

1 

7 

81 

30 

20.0 

l 

2 

6-7 

31 

35 

26.  0 

1 

1 

81 

45 

25,  0 

1 

1 

81 

60 

26.0 

1 

1 

31 

90 

27.  4 

1 

0 

31 

120 

28.  7 

1 

0 

80 

150 

29-  5 

1 

0 

80 

180 

29.  9 

1 

1 

80 

210 

30.  5 

-» 

U 

1 

80 

240 

31.5 

3 

1 

3,08 

11-12 

80 

242 

30.  5 

3 

1 

80 

3 -min  shutdown 

Cycle 

2: 

C 

27.  3 

3 

1 

80 

5 

27.0 

3 

l 

O.CO 

10-11 

80 

20 

28.6 

3 

1 

80 

30 

29.5 

3 

1 

80 

45 

30.  1 

.4 

1 

30 

60 

30.  6 

4 

1 

80 

90 

32.  I 

3 

1 

80 

120 

32.6 

2 

1 

80 

155 

34.1 

*% 

1 

80 

185 

34.  8 

4 

* 

1 

80 

215 

35.  5 

A 

1 

80 

240 

36.  5 

5 

2 

0,  25 

19-20 

80 

242 

35.  0 

5 

2 

80 

58-hr  shutdown 

<»•) 

Totamltor 

started  to  climb  gradually  as 

soon  as  test  was 

started. 

(continued  next  page) 
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TABLE  V6  .  SINGLE- ELEMENT  LOOP  TEST  NO.  122  (Cont’d) 


Time, 

AP, 

Totamitor 

Effluent, 

mg /li  ter 

Influent  fuel 

min 

£®L- 

Infl. 

Effl. 

Solid  « 

Free  water 

temnerature.  *F 

Cycle 

3: 

0 

35.6 

2 

1 

76 

5 

29.9 

I 

1 

Neg. 

204 

80 

10 

30.6 

1 

1 

80 

- 

25 

33.0 

1 

1 

10-12 

80 

40 

34.2 

1 

1 

80 

55 

35.0 

1 

1 

10-12 

80 

85 

36.3 

1 

1 

80 

115 

36.4 

2 

0 

80 

130 

36.8 

4 

1 

80 

135 

35.9 

3 

1 

0.02 

80 

145 

37.  2 

7 

1 

80 

’  60 

37.8 

7 

2 

8C 

175 

37.9 

6 

2 

80 

205 

38.  5 

6 

2 

0.06 

1-2 

80 

220 

39.0 

7 

5 

80 

235 

39.0 

7 

6 

80 

240 

39.0 

7 

6 

(a) 

(a) 

80 

5-min  shutdown 

Cycle 

4: 

0 

32.9 

7 

3 

80 

« 

5 

32.4 

5 

3 

0.08 

20+ 

80 

20 

34.0 

4 

3 

80 

35 

35.0 

7 

4 

17-18 

80 

* 

50 

36.0 

7 

? 

80 

65 

36.9 

7 

4 

80 

80 

38.0 

12 

5 

80 

95 

39.  2 

12 

5 

(b) 

80 

100 

40.0 

12 

5 

Neg. 

20+ 

80 

Schedule: 

Minute  s 

Water,  gpm  Solids 

Cyc  ie 

1 

0-30 

0.002 

5. 

72 

30-242 

0.  002 

• 

Cycle  2 

0-242 

0.  002 

-- 

Cycle  3 

0-240 

0.  002 

-  - 

-  - 

Cycle  4 

0-100 

0.  002 

-  - 

-  - 

(a) 

(b) 


No  sample  taken. 

Influent  sample  -  4-5  mg/liter  free  water. 
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TABLE  77  .  SINGLE -ELEMENT  I/OOP  TEST  NO.  1?3  Date:  19  Sep  6? 


Loop  no.  3  (Al/SS)  Housing:  8"  1«3).  aluminas 

Element:  Filtars  Inc.  X<4i298  lot  UtO 

Canister:  BoD  f^pa  1 

Procedure  no.  lb- 4  Fuel  flow,  gpm  8D 

Water:  Filtered  tap  eater  Feel  inlet  temper  4«n,  *F  80 

Solids:  Fine  AC  diet  Fuel  inlet  pressure,  pad  70 

Water  injection  schedule:  0.002  gpm  throughout  tent.  * 


Solids  injection  schedule:  $.72  g /aln  from  0  a£n  to  20  pal  at  start  of  each 

cycle.  ♦ 

Test  fuel  JP-5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  18  Sep  57 

Anti -icing  additive  0,l5  vol.  %  Dow,  Lot  QJZb'dQ 


Corroeion  inhibitor 

16  Ib/MhbL, 

dnPbnt  AFA-1  ,  Lot  37 

Test  duration,  min 

l&L 

Calculated  dirt  loading,  f 

&6 

Fuel  throughput,  gal 

3220 

Actual  elaawst  weight  gain,  g 

ZkS 

Average  rate,  gpm 

20.0 

Time 

0  nln 

End  test 

Meter  reading,  gal 

333 

3523 

Screen  AP,  psi 

0 

0 

Cleanup  AP,  psi 

0 

1 

Analyses  on  influent  fuel: 

TL  -s 

rTys-tast 

WSIM,  distilled  water 

- 

XFT,  distilled  water,  dyn/cm 

26.8 

Analyses  on  injection  water: 

Time 

Poet- test 

Solids,  mg  /liter 

0.2 

pH 

7.1 

ST,  dyn/cm 

71.7 

tbst  schedule  provides  for  five  b-hr  cycle*  with  a  si*,  issue  of  10  sir  shutdown 
between  cycles*  however,  test  is  terminated  at  *ny  tie*'  when  4P  reaches  bo  pel. 
If  A p  has  not  reached  uO  pel  by  the  «ad  of  the  fifth  cycle,  sister  is  injected 
at  0.2  gpw  *nd  solids  at  5-72  f/sdn  until  bo  pel  is  resctied.  In  'best  12% 

L-0  pel  was  res died  ferine  first  cycle. 


TABLE 

77  . 

SINGLE- 

ELEMENT  LOOP  TEST  NO.  123  (Cont'd) 

Time, 

AP, 

Tetamitor 

Effluent. 

mg /liter 

min 

£*JL 

Infl 

t  jgffl. 

Solids 

Free  water 

0 

3.1 

0 

0 

5 

3,3 

0 

0 

0.69 

3-5 

10 

3.  6 

0 

2 

15 

4.0 

0 

3 

20 

4.  6 

l 

4 

?& 

5.1 

1 

5 

30 

6.6 

1 

6 

35 

9.0 

0 

•** 

1 

40 

14.9 

0 

9 

43 

20.0 

0 

10 

(a) 

(a) 

45 

24.4 

0 

8 

60 

31.0 

0 

. 

75 

33.4 

0 

1 

90 

35;  0 

0 

1 

105 

35.9 

0 

1 

120 

37.  1 

0 

1 

135 

38.  1 

0 

2 

150 

39.0 

0 

2 

161 

40  .  0 

0 

2 

0.03 

20+ 

Influent  fuel 
temperature.  JF 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

bO 

80 

80 

80 

80 

80 

80 


(a'.  No  sample  taken. 


Schedule: 


Minute s  Water,  gpm 
0-43  C.  002 

43-161  0.002 


Solids,  g/min 
5.  72 
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TABUS  78  .  -SINGLE-ELEMENT  LOOP  TEST  NO.  12b  Dates  21  Sep  67 


Loop  no.  3  (Al/35) 


Housing:  8"  1.0.  aluminum 

Element:  Filters  Inc.  1-4*208  Lot  10*0 

Canister:  BoD  Type  1 


Procedure  no.  13-M 
Water:  Filtered  tap  water 

Solids:  R-9996  red  iron  caide 


Fuel  flour,  gpm  20 

Fuel  inlet  temperature,  *F  80 
Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  pel,  then  0*2  gpm  to 

end  of  test. 


Solids  injection  schedule:  5.72  g/ain  froa  0  min  to  20  psi,  then  discontinued 

15  min,  then  5*72  g/ain  to  end  of  test.  * 

Test  fuel  JP-5  batch  no.  18  ,  fra  eh 

Date  blended  with  additive*:  19  Sep  67 

Anti* icing  auditive  0.15  vol.  %,  Dour,  Lot  0306720 

Corrosion  inhibitor  16  lb/Mbbl,  du  Pont  AFA-l  ,  Lot  37 


Test  duration,  min 

'*7 

Fuel  throughput,  gal 

Average  rate,  gpm 

20.1* 

Time 

0  min 

Meter  reading,  gal 

312 

Screen  AP,  pei 

1 

Clefenjp  AP,  psi 

0 

Analyses  on  influent  fuel: 

Time 

’VSIM,  diJtilled  wates 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solidc,  mg/liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  .  263 
Actual  element  weight  gain,  g  152 


Enu  test 

U?6 

1 

No  reading  taken 


Pre-tent 

50 

21.8 


Post- test 


0.5 

7.1 

71.1 


In  this  test,  pressure  drop  reached  1*0  pal  before  the  end  of  the  no-solida 
Pfc"iodj  therefore,  the  second  scheduled  solids  injection  was  not  actually 
performed. 
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TABLE  78.  SINGLE- ELEMENT  LOOP  TEST  NO.  124{Cont'd) 


Time, 

\P, 

Totamitor 

Effluent, 

ma /liter 

Influent  fu< 

safe... 

£*L_ 

Infl. 

Effl. 

Solide 

Free  water 

temnerature 

0- 

3.5 

0 

0(a) 

80 

5 

3.5 

1 

32 

7.  23 

2-3 

30 

10 

4.0 

2 

39 

80 

15 

4.2 

2 

44 

19.92 

(b) 

80 

20 

5.0 

2 

45 

80 

25 

5.5 

2 

45 

80 

30 

6.5 

2 

43 

80 

35 

8.0 

2 

44 

80 

40 

10.5 

2 

40 

80 

45 

17.  5 

0 

M 

38 

80 

46 

20.0 

2 

36 

(c) 

(b) 

80 

47 

40.0 

2 

36 

(c) 

(b) 

80 

Schedule; 

Minute  s 

Water,  gpm 

Solids,  g/min 

0-46 

0.  002 

5.  72 

46-47 

0.02 

-  -  -  W. 

(a)  Effluent  totamitor  began  recording  high  leading  immediately  upon  injection. 

(b)  AEL  pad  covered  with  RIO,  making  reading  impossible. 

(c)  Solids  analyses  not  determined  on  account  of  high  RIO  content;  sample  red. 
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TABLT  79  .  SINGLE- ELEMENT  LOOP  TEST  NO.  125  Date: 
Loop  no.  3  (Al/SS) 


2 5  Sep  67 


Procedure  no.  1>*A 
Water:  Filtered  tap  water 

Solid*:  Coarse  AC  dust 


Housing:  8"  I.D.  aluminum 

Element:  Filters  lac.  1-4(206  Lot  hkO 

Canister:  DoD  Type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature.  *F  60 
Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  fro*  0  min  to  20  pei,  then  0.2  gpm  to 

end  of  test* 

Solids  injection  schedule:  5.72  g /min  from  0  min  to  20  pei,  then  discontinued 

1 $  min,  then  5.72  g/aln  to  end  of  teet. 

Test  fuel  JF-5  batch  no.  16  ,  fresh 

Date  blended  with  additives:  2$  Sep  67 
Anti* icing  additive  0.15  vol.  %,  Dow.  Lot  0306720 

Corrosion  inhibitor  16  lb/Mbbl,  Santolena  C 


Test  duration,  min  52 

Fuel  throughput,  gal  lobl 

Average  rate,  gpm  20.0 

Time  0  min 

Meter  reading,  gal  309 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 


.Lot  MH0M306 


Calculated  dirt  loading,  g  a 2 

Actual  element  weight  gain,  g  209 


End  test 

1350 

0 


Time 

Pre-test 

WSIM,  distilled  water 

78 

IFT,  distilled  water,  d>x/cm 

33.6 

ss  on  injection  water: 

Time 

Post- test 

Solids,  mg /liter 

0.0 

pH 

7.3 

ST,  dyn/cm 

71.1 
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TABLE  79  .  SINGLE- ELEMENT  1  OOP  TEST  NO.  125  (Cont'd) 


Time, 

AP, 

Totaxnitor 

Effluent. 

ma /liter 

Influent  fuel 

roia 

21L. 

Infl. 

Em. 

Solids 

Free  water 

ternnerature.“F 

0 

3.1 

0 

0 

80 

5 

3.  4 

0 

0 

0.35 

2-3 

80 

10 

3.6 

0 

0 

80 

15 

4.5 

0 

0 

80 

20 

6.9 

'  0 

0 

80 

25 

10.6 

0 

0 

80 

30 

14.9 

0 

0 

80 

34 

20.0 

0 

0 

0.  16 

17-18 

80 

39 

22.0 

0 

0 

0.  10 

3-4 

80 

44 

22.  1 

0 

0 

3-4 

80 

49 

22.7 

0 

u 

3-4 

80 

50 

22.0 

0 

0 

80 

52 

40.0 

0 

1 

0.04 

18-19 

80 

Schedule: 


Minute  a  Water,  spm 

0-34  0.002 

34-49  0.2 

49*52  0.2 


Solids,  g/min 
5.  72 

5.  72 
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TABLE  80.  SINGLE-ELEMENT  LOOP  TEST  NO.  126  Date:  26  Sep  67 

Loop  no.  3  (Al/SS)  Housing:  8"  I.D.  aluminum 

Element:  Filter#  Inc.  1-1*208  Lot  14(0 

Canister:  D6D  Type  1 

Procedure  no.  13-d  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water  Fuel  inlet  temperature,  T  80 

Solids:  Fine  AC  dust  Fuel  inlet  pressure,  pel  70 

Water  injection  schedule:  0.002  gpm  ftp  on  0  min  to  20  psi,  then  0.2  gpm  to 

end  of  t 

Solids  injection  schedule:  5.72  g/ain  from  0  ala  to  20  psi,  then  discontinued 

15  min,  then  5.72  g/ain  to  end  of  test.  * 


Test  fuel  JP-5  batch  nc.  18  ,  freeh 

Date  blended  with  additives:  25  Sep  67 

Anti-icing  additive  0«l5  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  16  lb/Mbbl,  SantaLene  C  » Lot  NHOk-006 


Test  duration,  min 

1*9 

Fuel  throughput,  gal 

983 

Average  rate,  gpm 

20.0 

Time 

0  min 

Meter  reading,  gal 

308 

Screen  AP,  psi 

0 

Cleanup  AP,  psi 

0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
1FT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 
PH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  252 

Actual  element  weight  gain,  g  256 


Pro- test 

53 

33.8. 


Post- test 
0.3 
7.1 
72.2 


F  l  test 

'  n 


•  In  this  test,  the  pressure  drop  reached  k  psi  before  the  end  of  the  no-solids 
period;  therefore,  the  eecond  scheduled  sulide  infection  was  not  actually 
performed. 
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TABLE  80 


SINGLE- ELEMENT  LOOP  TEST  NO.  126  (Cont'd) 


rime, 

trdn 


AP,  Totamitor 

P»i  InfL  Effl. 


0 

5 

10 

15 

20 

25 

'■ 

30 

35 

1 

40 

1 

44 

2 

Effluent,  mg /liter 
Solids  Free  water 


.21  19-20 

.  47  20+ 

.  53  20+ 


Influent  fuel 
temperature.  #F 


H  m  5  mm  53555  55555  33335 33333  35333  3S3S3 33333 33333 53533  ■ 

3isd3i3iiSBiaHHHi 


1 33333 5333?5333r.  i»3333 33333 33333 33333 33333 33333 53335 55535 jg 

Mam  nna  mam  3iaaa3aaaaaaaaaSaaaa333aS  S3 
■■■■■■■aaa«a  •  ai  mam  ■aaaaifiaaa  inamgii  maaa  InunaSiiS 
aisifigia?»v  jjmh 


gjSjffiBBSSHaj 

III 

m 


Test  time,  minutes 


Schedule: 


Minutes  Water,  sm 


mti«] 


TABLE  81  .  SINGLE- ELEMENT  LOOP  TEST  NO.  127  Date:  26  Sep  6? 

Loop  no.  3  (Al/SS)  Housing:  8"  I.B.  aluminum 

Element:  Filters  Inc.  1-1*208  Lot  14)0 

Canister:  DoD  Type  1 

Procedure  no.  1>  J  Fuel  flow,  gpm  20 

Water:  Filtered  tap  mater  Fuel  inlet  temperature,  *F  80 

Solids:  Fine  AC  duet  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0*002  gpm  fron  0  min  to  20  psi,  than  0.2  gpa  to 

end  cf  test. 

Solids  injection  schedule:  5,72  g/aLn  fron  0  min  to  20  psi,  then  discontinued 

15  min,  then  5*7?  g/sdn  to  end  of  teat.  * 

Test  fuel  JP-5  batch  no.  18  ,  fresh 

Date  blended  with  additives:  26  Sep  67 

.Anti -icing  additive  0»l5  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  16  lb/Mbbl,  Santolene  C  ,  Lot  HHOb-006 

Test  duration,  min  36  Calculated  dirt  loading,  g  19L 

Fuel  throughput,  gal  700  Actual  element  weight  gain,  g  190 

Average  rate,  gpm  19.7 


Time  0  min  End  test 

Meter  reading,  gal  307  1007 

Screen  AP,  psi  0  0 

Cleanup  AP,  psi  0  0.5 


Analyses  on  influent  fuel: 

Time  Pre-test 

WSXM,  distilled  water  59 

IFT,  distilled  water,  dyn/cm  3**.6 

Analyses  on  injection  water: 

Time  Post-test 

Solids,  n>% /liter  ** 

pH  7.5 

ST,  dyn/cm  72.9 


*  In  this  test,  the  pressure  drop  rescued  1*0  pal  before  the  end  of  the  no-sollde 
period;  therefore,  the  second  scheduled  solids  injection  was  not  actually 
performed . 

#•  Value  obtained,  12.8  mgAitar,  appeared  erroneous  since  there  was  no  visual 
evidence  of  any  significant  amount  of  solids  (stain)  on  test  filter. 
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TABLE  82  .  SINGLE- ELEMENT  LOOP  TEST  NO.  128  Date:  27  Sep  67 

Loop  *©.  3  (Al/SS)  Housing:  8"  ZJ>.  slanlnua 

Element:  filters  lac.  I-fe208  Lot  hhO 

Canister:  OeB  79p»  1 

Procedure  no.  13-J  Fuel  flow,  gpm  20 

Water:  Filtered  tap  enter  Feel  inlet  temperature,  *P  60 

Solid*:  Pine  SC  dust  Fuel  inlet  pressure,  psi  90 

Water  injection  schedule:  0.002  gpm  from  0  nin  to  20  psi,  thin  0.2  gpm  to  .<  V 

end  of  test. 


Solids  injection  schedule:  5.72  g/min  fron  0  nin  to  20  pel,  then  disc  antineed 

15  nin,  then  5.72  g/nin  to  end  of  test.  « 

Test  fuel  J?-5  bstch  no.  18  ,  fTesh 

Date  blended  with  additives:  26  Sep  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Let  0306720 

Corrosion  inhibitor  16  Ib/Mbbi,  Saatolsns  C  ,  Lot  WQit-036 

Test  duration,  min  h$  Calculated  dirt  loading,  g  2fc) 

Fuel  throughput,  gal  903  Actual  element  weight  gain,  g  £tUt 

Average  rate,  £pm  20.0 


Time  0  nin 

End  test 

Meter  reading,  gal  302 

1205 

Scr  sen  AP,  psi  0 

0 

Cleanup  AP,  psi  0 

1 

Analyses  on  influent  fuel: 

Time 

Pre-teet 

WSXM,  distilled  water 

57 

IFT,  distilled  water,  dyn/c m 

35.9 

Analyses  on  injection  water: 

Time 

Post- test 

Solids,  mg /liter 

0,1 

pH 

7.5 

ST,  dyn/c m 

70.5 

*  In  this  test,  tbs  pres  mm  drop  reached  IsO  psi  be  fare  the  end  of  the  no-eoUde 
period}  them  fere,  the  second  tehrdulsd  mUds  injectim  «**  not  actual!? 
performed. 
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SINGLE- ELEMENT  LOOP  TEST  NO.  128  (Cont'd) 


jse se-twar 


TABLE  82  . 


Tint#, 

AP, 

Totamitor 

Effluent. 

ms /liter 

Influent  fuel 

mSsk 

SSSSSmmm 

P>1 

fwflT 

sea. 

Solids 

Free  water 

temnerature.'F 

0 

4.2 

0 

0 

79 

$ 

4.5 

0 

0 

0.02 

0 

79 

10 

4.5 

0 

0 

’’9 

15 

4.9 

0 

0 

79 

20 

5.5 

0 

0 

79 

25 

6.4 

0 

0 

79 

30 

7.9 

0 

0 

79 

35 

10.5 

0 

0 

79 

40 

15.5 

2 

0 

79 

At 

20.0 

3 

0 

0.  39 

1-2 

79 

45 

39.6 

4 

0 

79 

45 

40.0 

4 

0 

0.  14 

20 

79 

Schedule;  Minute* 

0-42 

42-45 


W»ter 


0.  002 

0.  2 


Solids,  g/mt* 
5.  72 
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TABLE  83  .  SINGLE-ELEMENT  LOOP  TEST  NO.  129  Date:  2  Oct  67 

Loop  no.  3  (Al/SS)  Housing:  8"  I.  D,  aluminum 

Element  Filter*  Inc,  1-4208  Lot  440 
Canister:  DoD  Type  1 

Fuel  flow,  gpan  20 

Fuel  inlet  temperature,  *  F  80 
Fuel  inlet  pressure,  psi  ?0 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  p»i,  then  0,2  gpm  to  end 

of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  thep  5.  72  g/min  to  end  of  test. 


Procedure  no.  13-J 

Wat er:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Test  fuel  JP-5 

batch  no.  19  , 

fresh 

Date  blended  with  additives:  2  Oct  67 

Anti-icing  additive 

0.15  vcl.  %, 

Dow,  Lot  0306720 

Corrosion  inhibitor 

None  lb/Mbbl 

,  .Lot 

Test  duration,  min 

76 

Calculated  dirt  loading,  g  349 

Fuel  throughput,  gal 

1538 

Actual  element  weight  gain,  g 

Average  rate,  gpm 

20.2 

Time 

0  min 

End  test 

Meter  reading,  gal 

298 

1830 

Screen  AP,  psi 

1 

1 

Cleanup  AP,  psi 

0 

7 

U 

Analyses  on  influent  fuel: 

Time 

Pre-test 

WSIM,  distilled  water 

.  85 

IFT,  distilled  water,  dyn/cm 

41.9 

Analyses  on  injection  water: 
Time 

Solids,  mg /liter 
pH 

ST.  dyn/cm 


Post-test 
0.  0 
7.6 
70.  i 


261 


up**?*  '  ■ 


TAE*,E  83  .  SINGLE-ELEMENT  LOOP  TEST  NO,  129  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent. 

mg /liter 

Influent  fuel 

min 

£ii_ 

Infl. 

EffL 

Soiidj 

Free  water 

temperature.  °F 

0 

3.9 

0 

0 

80 

5 

4.0 

0 

0 

0.  25 

0 

80 

10 

4.4 

0 

0 

80 

15 

5.0 

0 

0 

78 

20 

5.6 

0 

0 

80 

25 

7.2 

0 

0 

80 

30 

9.1 

0 

0 

80 

35 

11.4 

0 

0 

80 

40 

14.5 

0 

0 

80 

45 

19.0 

0 

0 

80 

46 

20.0 

0 

0 

0.  10 

0 

80 

51 

?,0.5 

0 

0 

0.04 

0-2 

80 

56 

19.8 

0 

0 

0-1 

80 

61 

20.8 

0 

0 

0-1 

80 

66 

26. 1 

0 

0 

80 

71 

32.3 

0 

0 

80 

76 

40.0 

0 

0 

C.  02 

0-2 

80 

Schedule: 


Minutes  Water,  gpm 


Solids,  gi  min 


TABLE  84  .  SINGLE- ELEMENT  LOOP  TEST  NO.  130  Date:  2  Oct  67 

Loop  no.  3  (Al/SS)  Housing:  8"  I. D,  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 

Canister;  DoD  Type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm 

to  end  of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.  72  g/min  to  end  of  tost. 


Procedure  no.  13-J 
Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Test  fuel  JP-5  batch  no,  19  ,  fresh 

Date  blended  with  additives:  2  Oct  67 

Anti -icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  None  lb/Mbbl,  .  Lot 


Test  duration,  min  88 

Fuel  throughput,  gal  1759 

Average  rate,  gpm  20.  0 

Time  0  min 

Meter  reading,  gal  307 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  or.  injection  water: 

Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  418 
Actual  element  weight  gain,  g 


End  test 
2066 
1 
3 


Pre-test 

82 

43.6 


Post-test 
0.0 
7.6 
72.  2 
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TABLE  84  .  SINGLE- ELEMENT  LOOP  TEST  NO.  130  (Cont'd) 


Schedule: 


Teet  time,  minute* 
Minute  » 


0-49 

49-64 

64-88 


Water,  gpm 
0.002 
0.2 
0.2 


Solid*,  g/rai  ia 
5.72 

5.72 


Time, 

AP, 

Totamitor 

Affluent. 

ms /liter 

Influent  fuel 

1 

min 

HL. 

Infl, 

Effl, 

Solid* 

Free  water 

temperature.  *F 

■1 

0 

3.6 

0 

0 

79 

5 

3.6 

0 

0 

Neg. 

0 

80 

« 

10 

4.0 

0 

0 

80 

15 

4.3 

C 

0 

80 

20 

5.0 

0 

0 

80 

• 

25 

6.8 

0 

0 

80 

30 

8.5 

0 

0 

80 

i 

35 

11.0 

0 

0 

80 

| 

40 

1».4 

0 

0 

80 

\ 

45 

17.0 

0 

0 

80 

) 

j 

49 

20.0 

0 

0 

Neg. 

0-1 

80 

j 

54 

13.8 

0 

0 

Neg. 

0-1 

80 

59 

14.0 

0 

0 

0-1 

80 

64 

14.  0 

0 

0 

0-1 

80 

65 

15.0 

0 

0 

80 

70 

17.5 

0 

0 

80 

75 

21.0 

0 

0 

80 

80 

26.5 

0 

0 

80 

85 

34.0 

0 

0 

80 

88 

40.0 

0 

0 

0.02 

3-5 

80 

264 


TA3LE  85,  SINGLE- ELEMENT  LOOP  TEST  NO.  HI  Date:  3  Oct  67 

i-oop  no,  3  (Al/SS)  Housing:  8"  I, D,  aluminum 

Element:  Filters  Inc,  1-4708  Lot  440 

Ca  ijter:  Dor*  Type  1 

Fuel  £lowt  gpm  20 

Fuel  inlet  temp  srature,  *F  30 

Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0. 002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm 

to  end  of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

for  15  min,  then  5.  72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no,  19  ,  fresh 

Date  blended  with  additives:  3  Oct  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  None  lb/Mbbl,  ,  Lot 

Test  duration,  min  87  Calculated  dirt  loading,  g  412 

Fuel  throughput,  gal  1753  Actual  element  weight  gain,  g 

Average  rate,  gpm  20.  1 

End  test 
2056 
0 
1 


Pre-test 
79 

44.6 

Analyses  on  injection  water: 

Time  Post-test 

Solids,  mg/liter  0.8 

pH  7. 6 

ST,  dyn/cm  71.2 


Time  0  min 

Meter  reading,  gal  303 

Screen  AP,  psi  C 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel; 

Time 

WSIM,  distilled  water 
IFT,  aistilled  water,  dyn/cm 


Procedure  no.  13-J 
Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 
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Schedule: 


Teet  time,  minute* 
Minute  •  Wat*  .  a  pm 


Solids,  a/min 


TABUS  86  .  SINGLE -ELEMENT  LOOP  T*  ST  NO.  132  Date:  4  Oct  67 

Loop  nc.  3  (Al/SS)  Housing:  8"  I.  D,  Aluminum 

Element:  Filters  lac.  1-4208  Lot  440 
Canister:  DoD  Type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 
Feel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  starting,  at  0  min  to  20  psi,  then  0.2  gpm 

to  end  of  test.  * 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.  72  g/min  to  end  of  test. 

Test  fuelJP-5  batch  no.  19  ,  fresh 

Date  blended  with  additives:  4  Oct  67 

Anti -icing  additive  0.15  vol.%,  Dow,  Lot  0306720 

Corrosion  inhibitor  14. 5  lb/Mbbl,  Na-Sui  EDS  ,  Lot  27-640 

Test  duration,  min  ^9  Calculated  dirt  loading,  g  160 

Fuel  throughput,  gal  591  Aetna J  element  woight  gain,  g  190 

Average  rate,  gpm  20.4 

End  test 
895 


Pre-test 

11 

15.1 


Analyses  on  injection  weter: 
Time 

Solids,  mg/litsr 
pH 

ST,  dyn/cm 


*  In  this  test,  the  pressure  drop  reached  40  psi  before  the  end  of  the  15- 

minute  no- solids  period;  therefore,  tie  second  scheduled  solids  injection 
was  not  actually  per fo  rmed. 


Post- test 
0. 1 
7.4 
72.1 


Time  0  min 

Meter  reading,  gal  304 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel; 

Time 

WSIM,  dlstiUad  water 
IFT,  distilled  water,  dyn/cm 


Procedure  no.  13 -A 
Water:  Filtered  tap  water 
Solids:  Coarse  AC  du>t 


TABLE  86,  SINGLE- ELEMENT  LOOP  TEST 


NO.  132  (Cont'd} 


Time, 

AP, 

Totamitor 

Effluent, 

mg/liter 

min 

£»i_ 

Infl. 

Em. 

Solidg 

Free  water 

0 

4.  6 

0 

0 

5 

4.  5 

0 

0 

C.  10 

0-1 

10 

4.  5 

0 

l 

15 

5.8 

0 

4 

20 

7.3 

0 

8 

25 

11.  7 

0 

17 

28 

20.  0 

0 

33 

7.  47 

20+ 

29 

40.  0 

0 

100 

20+ 

Influent  fuel 
temperature,  °  F 

81 

78 
80 

79 

80 
80 
80 
80 


Schedule: 


Minute  s  Water.gpm 

0-28  0.002 


Solids,  g/min 
5.  72 


TABLE  87.  SINGLE- ELEMENT  LOOP  TEST  NO.  133  Date:  5  Cct  67 

Loop  no.  3  (Al/SS)  Housing:  8U  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 
Canister:  DeD  Type  1 

Procedure  no.  13 -A  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water  Fuel  inlet  temperature,  *F  80 

Solids:  Coarse  AC  dust  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm 

to  end  of  test. 


Solids  injection  schedule:  5.  72  g/rain  starting  at  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.  72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  19  ,  fresh 

Date  blended  with  additives:  5  Oct  67 

Anti-icing  additive  0.15  vol.  $>,  Dow,  Lot  0306720 

Corrosion  inhibitor  14. 5  lb/Mbbl,  Na-Sul  EDS  •  Lot  27-640 

Test  duration,  min  54  Calculated  dirt  loading,  g  223 

Fuel  throughput,  gal  1093  Actual  element  weight  gain,  g  228 

Average  rate,  gpm  20.2 

Time  0  min 

Meter  reacting,  gal  328 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

Time  Pre-test 

WSIM,  distilled  water  1 1 

IFT,  distilled  water,  dya/cm  14.9 


End  test 
1421 
1 
0 


Analyses  on  injection  water: 
Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Post-test 
0.4 
7.  4 
71.3 
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TABLE 


SINGLE- ELEMENT  LOOP  TEST  NO.  133  (Cont'd) 


T  otamitor 

2*1  in  n.  Em, 


— Effluent,  m<> /liter 
Solidp  Fft? 


Inflv> exit  fuel 
temperature  °  F 


5.  5 
7.4 
10.0 
15.3 
2C.  0 
21.  ? 
27.  2 
3  2.  3 
40.  0 


0.  82 


0.  71 


Schedule : 


Minutes 

0-38 

38-53 

53-54 


0.002 
0.  2 
0.2 


Solids,  g/min 
5.  72 

5.  72 
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Test  time,  minutes 
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TABLE  88.  LOOP  TEST  NO.  134 


Date:  6  October  i 967 


Ai/SS  loop  with  8'‘  I.  D.  aluminum  houbing,  military-standard  double-wall 
canister,  and  military  -  standard  element  {Filter?  Inc.  1-4208,  Lot  440). 


Procedure  10:  Modified  M1L-F-8901A  inhibited -fuel  te*»t  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.72  £./mia  flter  60  min. 


Test  fuel  uninhibited  JP-5  Batch  19  phis  additives  as  shown. 

{  X)  Fresh-fuel  blend  OR  (  /  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  C.  15  vol.  % 

Corrosion  inhibitor,  Na~Sul  EDS  Lot  27-640  14.  5  lb/Mbbl 


Fuel  inlet  temperature,  CF  80  Fuel  throughput,  gal  100 

Test  duration,  min  5  Avg.  flow  rate,  gpm  ,20.0 


Actual  element  weight  gain,  g  -0.4 
Calculated  dirt  leading,  g  0 

Pre-test  5  min  95  min 


Influent 

fuel 


:  Solids,  mg/liter 
j  WSI.M,  dist.  water 
]  WSIM,  inj„  water 
!  IFT,  dist.  water,  dyn/cm 
IFT,  inj,  water,  dyn/cm 
,  FSII  content,  vol.  % 


Neg. 

10 

10 

.12.  2 
8.9 
Q.  12 


Injection 

water 


Solids,  mg/ liter 
PH 

ST,  dyr./cvn 


0.  1 
8.  3 
72.  7 


Coalesced 

water 


pH 

ST,  dyn/cm 

FSII  content,  vol.  % 


Time,  min: 


Pre-test  30  t>0  95 


130  160  End 


Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gal 


1 

0 

305 


1 

0 

405 
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TABLE  88.  LOOP  TEST  NO.  134(Cont'd) 


Effluent  Fuel  Quality 


Time, 

Solids 

Fr  >  water, 

Totamitor 

min 

AP,  P«i 

ms/  liter 

mg /liter 

Reading 

0 

5.0 

0 

2 

5.  8 

a 

20+ 

100+ 

5 

6.6 

Neg. 

20+ 

100+ 

a.  Totamitor  began  to  climb  after  30  sec  test  time  and  continued  to  a 
reading  of  100+  at  1  min. 


Teat  time,  minutes 


TABLE  89.  SINGLE- ELEMENT  LOOP  TEST  NO,  135  Date:  9  Oct  67 

Loop  no.  3  (Al/SS)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 
Canister:  DoD  Type  i 


Procedure  no.  13 -J 
Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm 

to  end  of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.  72  g/min  to  end  of  test.  * 


Test  fuel  JF-5  batch  no.  19  ,  fresh 

Date  blended  with  additives:  9  Oct  67 
Anti -icing  additive  0.15  vol.  %,  Dow,  Lot 

Corrosion  inhibitor 


0306720 
14. 5  lb/Mbbl,  Na-Sul  EDS 


,  Lot  27-640 


Test  duration,  min  17 

Fuel  throughput,  bal  345 

A/°rage  rats,.,  gpm  20.0 

Time  0  min 

Meter  reading,  gal  302 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  Injection  water: 

Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  97 
Actual  element  weight  gain,  g  84 


End  test 
647 
1 
0 


Pre-test 

12 

H.  9 


Post-test 
0.2 
7.3 
72.  2 


In  this  test,  the  pressure  drop  reached  40  psi  before  the  end  of  the  15- 
minute  no- solids  period;  therefore,  the  second  scheduled  solids  injection 
was  not  actually  performed. 
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TABLE  89.  SINGLE- ELEMENT  LOOP  TEST  NO.  135  (Cont'd) 


Time,  £F,  Totamitor 

tb  in  p»i  InfL  Sffl. 


Effluent,  mg /liter 
Solids  Free  water 


Influent  fuel 
temperature.  °F 


5 

5.5 

0 

4 

1.62(a) 

10 

8.2 

0 

8 

12 

10.0 

0 

11 

3.37(a) 

15 

15.5 

0 

14 

17 

20.0 

0 

17 

15.70(a) 

17. 

25  40,0 

0 

100 

W 

AC  dust  on  pad. 

20++ 

2Q++ 


Schedule: 


Minute s  Water,  gpm  Solids,  g/min 
0-17  0.0G2  5.72 

17-17.  25  0.2  - 


ESSSaSSaSal 

iiSSHBUSSX 


Test  time,  minutes 


‘•-k. 


iiiaB 


iH 


iM3mm 


TABLE  90.  SINGLE-ELEMENT  LOOP  TEST  NO.  136  Date:  10  Oct  67 


Loop  no.  3  (Al/SS) 


Procedure  no.  13 -A 
Water?  Filtered  tap  water 
Solids:  Coarse  AC  dust 


Housing:  8"  I.  D.  aluminum 
Element:  Filters  Inc.  1-4206  .uot  440 
Canister:  DoD  Type  4 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuc'  inlet  pressure,  psi  70 


Water  injection  schedule:  0. 002  gpm  starting  at  0  min  to  20  psi,  then  0.  2  gpm 

t.o  end  of  test. 

Solids  injection  schedule:  5.  7?  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.  72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  19  ,  fresh 

Date  blended  with  additives:  10  Oct  6', 

Anti -icing  additive  0.15  vol.%,  Dow,  .Lot  0306720 

Corrosion  inhibitor  9  lb/Mbbl,  Unicor  M  ,  Lot  0020 


Test  duration,  min  50 

Fuel  throughput,  gal  982 

Average  rate,  gpm  19 


19.8 


Time 


0  min 


Meter  reading,  gal  307 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


,  Lot  0020 


Calculated  dirt  loading,  g  200 
Actual  element  weight  gain,  g  181 


End  test 
1289 
0 
1 


Pre-test 

41 

24.  2 


Post-test 
0.0 
7.5 
71.  3 
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SINGLE.  ELEMENT  LOOP  TEST  NO.  136  (Cont'd) 


Totamitor 


Effluent,  mg /liter 
Free  water 


Influent  fuel 
temperature.  °F 


Effluent  Totamitor  reading  of  3  prior  to  build  up  of  water  seal  in  housing 


Schedule: 


Minutes  Water,  ewn 


Solid;  .  g/min 


5.  72 


5.  72 


■BBBBBBBBBBBBBBBBBBBBi 

■■■■■■HIIIIIIIIHflli 

InilllllllHISilHIUHlIllllllll 


^P^H^HHBbbbbbbb  55555555 

pa BBBBB aBBBI bbbbb bbbbbbbb 

gHHIIIIIIIimiHMI 

■Miiiiiiiaiiiaii 


BBBBB BBBBBI 


iiHniimiiiiiiiHifiiiiiiHiHiiiiiiii|iiimi!iiiiimii 


Test  time,  minutes 


] 


TABLE  91.  SINGLE-ELEMENT  LOOP  TEST  NO.  137  Date:  11  Oct  67 


Loop  no.  3  (Al/SS) 


Procedure  no.  13 -A 
Water:  Filtered  tap  water 

Solids:  Coarse  AC  dust 


Housing:  8"  I.  D.  aluminum 
Element:  Filters  Inc.  1-4208  Lot  440 
Canister:  DoD  Type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  starting  at  0  min  to  20  psi,  then  0.  2  gpm 

to  end  of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.  72  g/min  to  end  of  test.  * 

Test  fuel  JP-5  batch  no.  19  ,  fresh 

Date  blended  with  additives:  11  Oct  67 

Anti -icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  20  Ib/Mbbl,  Unicor  M  ,  Lot  0020 


Test  duration,  min  52 

Fuel  throughput,  gal  1013 

Average  rate,  gpm  19.  5 

Time  0  min 

Meter  reading,  gal  300 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


Calculated  dirt  loading,  g  230 
Actual  element  weight  gain,  g  22  9 


End  test 
1313 
0 
0 


Pre-test 

23 

12.3 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


Post-test 
0.  1 
7.  2 
71.9 


In  this  test,  the  pressure  drop  reached  40  psi  before  the  end  of  the  15- 
min-te  no- solids  period;  therefore,  the  second  scheduled  solids  injection 

was  not  actually  performed. 
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TABLE 

.  91. 

SINGLE -ELEMENT  LOOP  TEST  NO.  137  (Cont'd) 

Time, 

AF, 

Totamitor 

Effluent, 

mg /liter 

Influent  fuel 

min 

£? 

M. 

Effl. 

Solids 

Free  water 

temperature,* 

0- 

3.9 

0 

0 

80 

5 

3.9 

0 

0 

0.02 

0 

80 

10 

4. 1 

0 

0 

80 

15 

4.5 

0 

0 

80 

20 

5.2 

0 

0 

80 

25 

7.4 

0 

0 

80 

30 

10.4 

0 

0 

80 

35 

12.  1 

0 

0 

80 

40 

19.5 

0 

0 

80 

40.2 

20.0 

0 

7(a) 

Neg. 

2-3 

80 

45 

36.3 

0 

5 

0.04 

7-9 

80 

50 

39.5 

0 

8 

8-10 

80 

52 

40.0 

0 

8 

0.05 

10-12 

80 

(a)  Maximum  Totamitor  reading  of  7  after  30  seconds  after  start  of  0.  2  gpm 
water  injection,  then  dropped  down  to  a  reading  of  3. 


Schedule: 


Minutes 
0-40. 2 
40. 2-50 


Water,  gpm 
0.002 
0.  2 


Solids,  g/min 
5.72 
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TABLE  92.  LOOP  TEST  NO.  138 


Date;  11  October  1 96  7 


A.1/SS  loop  with  811 1.  D,  aluminum  housing,  military*  standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc,  1-4208,  Lot 440 

Procedure  10;  Modified  MXL-F-8901A  inhibltcd-fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Type  B  synthetic  water  injected  at 
0.  2  gpm  throughou  test,  coarse  AC  dust  at  5,72  g/miii  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  19  plus  additives  as  shown* 

{  X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  0306720  0,  15  voL  % 

Corrosion  inhibitor,  Unicor  M,  Lot  0020  20  ib/Mbbi 


Fuel  inlet  temperature,  "F  79-82 
Test  duration,  min  91 

Actual  element  weight  gain,  g  166 
Calculated  dirt  loading,  g  177 


Fuel  throughput,  gal  1833 
Avg,  flow  rate,  gpm  20. 1 


Pre-test  30  min  87 min 


Influent 

fuel 


Injection 

water 


Solids,  mg/liter 
WSIM,  diet,  water 
WSIM,  inj.  water 
IFT,  dist.  water,  dyn/cm 
XFT,  inj,  water,  dyn/cm 
FSII  content,  vol.  % 

Solids,  mg/liter 
pH 

ST,  dyn/cm 
PH 


Coalesced  j  STf  dyn/cm 
water  j  pgjj  content,  vol,  % 


Time,  min: 

Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gal 


Pre-test 

0 

0 

309 


30 

0 

0 

900 


0.  28 
26 
27 

23.  4 
18.  2 
0.  15 


0.  17 


60 

0 

0 

1511 


95 


0.00 
8.  4 
72.  3 

8.  2 
31.2 
a 

130 


0.06 

22 

21.6 

0.04 


8.  4 
72.  7 


61.7 

2.0 


160 


End 

0 

0 

2142 


a.  Sample  too  cloudy  for  analysis. 
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TABLE  92.  LOOP  TEST  NO.  138  (Cont'd) 


Effluent  Fuel  Quuiity 


Time, 

min 

AP,  uei 

Solida 
mf!  /liter 

Free  water, 
/liter 

Totamitor 

Reading 

0 

5.  0 

0 

iO 

5.4 

0 

20 

5.6 

0 

30 

6.  3 

0.  05 

1-2 

0 

40 

6.  0 

0 

50 

6.  2 

0 

60 

6.  2 

0 

70 

7.  2 

0 

?,0 

11.4 

0 

67 

20.0 

0.  12 

1-2 

0 

90 

34.0 

0 

9i 

40.0 

0.09 

11-12 

0 

TABLE 


93.  SINGLE -ELEMENT  LOOP  TEST  NO.  139  Date:  12  Oct  67 


Loop  no.  3  (Al/SS)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-7-208  Lot  440 
Canister:  DoD  Type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *  F  80 

Fuel  inlet  pressure,  psl  70 

Water  injection  schedule:  0.002  gpm  starting  at  0  min  to  20  psi,  then  0.  2  gpm 

to  end  of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

for  15  min,  then  5.  72  g/min  to  end  of  test.* 


Procedure  no.  13- J 
Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Test  fuel  JP-5  batch  no.  19 
Date  blended  with  additives:  12  Oct  67 
Anti-icing  additive  0.  15 

Corrosion  inhibitor 

Test  duration,  min  28 

Fuel  throughput,  gal  554 

Average  rate,  gpm  20 

Time  0  min 

Meter  reading,  gal  300 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/ cm 


Unicor  M  ,  Lot  0020 

Calculated  dirt  loading,  g  154 
Actual  element  weight  gain,  g  151 


End  test 
854 
1 
0 


Pre-test 

27 

30.  2 


fresh 

vol.  %,  Dow,  Lot  0306720 
20  lb/Mbbl, 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 

pH 

ST,  dyn /cm 


Post-test 

Neg. 

7.  5 
72.4 


*  In  this  test,  the  pressure  drop  reached  40  psi  before  the  end  of  the  15- 

minute  no-solids  period;  therefore,  the  second  scheduled  solids  injection 
was  not  actually  performed. 
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TABLE 

93. 

SINGLE- 

ELEMENT  LOOP  TEST  NO.  139  (Cont'd) 

Time, 

AP, 

Totamitor 

Effluent,  me /liter 

Influent  fuel 

min 

psi 

In  £1 

Effl. 

Solids  Free  water 

temperature,  *  F 

0 

2.3 

0 

0 

80 

5 

3.8 

0 

0 

0. 08  0 

80 

10 

4.  2 

0 

0 

80 

15 

5.0 

0 

0 

80 

20 

7.4 

0 

0 

80 

25 

14.7 

0 

0 

80 

27 

20.0 

0 

0 

1.31(a)  0 

80 

23 

40+ 

0 

7 

5-6 

80 

(a)  Represents  both  20  and  40  psi  (time  difference  only  1  min).  AC  dust 
visible  on  membrane  filter. 


Schedule: 


Minutes 

C-27 

27-28 


Water,  gpm  Solids,  g/min 
0.002  “  5.72 

0. 2  - 
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TABLE  94  .  SINGLE -ELEMENT  LOOP  TEST  NO.  140  Date:  13  Oct  67 


Loop  no.  3  (A1/3S)  Housing:  8”  I.  D,  aluminum 

Element:  Filters  Inc.  1-42C8  Lot  440 
•Canister:  DoD  Type  1 


Procedure  no.  13 -A 
Water:  Filtered  tap  water 

Solids:  Coarse  AC  duet 


Fuel  How,  gpm  20 

Fuel  inlet  temperature,  *  F  80 

Fuel  inlet  pressure,  pel  70 


Water  injection  schedule:  0.002  gpm  starting  at  0  min  to  20  psi,  then  0.2  gpm 

to  end  of  test. 


Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

for  15  min,  then  5.  72  g/min  to  end  of. test.  * 


Test  fuel  JP-5  batch  no.  19  ,  fresh 

Date  blended  with  additives:  12  Oct  67 


Anti -icing  additive 
Corrosion  inhibitor 


0.15  voL  9b,  Dow,  Lot  0306720 
5.  5  lb/Mbbl,  Tolad  244 


Test  duration,  min  52 

Fuel  throughput,  gal  1040 

Average  rate,  gpm  20.0 

T  ime  0  min 

Meter  reading,  gal  300 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


,  Lot  47-12 

Calculated  dirt  loading,  g  212 
Actual  element  weigh.*;  gain,  g  228 


End  test 
1340 
1 
0 


Pre-test 

64 

35.2 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
PH 

ST,  dyn/cm 


Post- test 
0.  0 
7.  4 
72.4 


In  this  test,  the  pressure  drop  reached  40  psi  before  the  end  of  the  15- 
minute  no- solids  period;  therefore,  the  second  scheduled  solids  injection 
was  not  actually  performed. 
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TABLE  94.  SINGLE- ELEMENT  LOOP  TEST  NO.  140  (Coat'd) 


Time, 


AP, 

gfi* 

3.8 

3.8 
4.0 

4.9 
7.0 
9.7 

13.5 

20.0 

21.8 

21.9 

21.8 

40.0 


Totaraitor 
Infl.  Effl. 


Effluent,  mg /liter 
Solida  Free  water 


0.  24 


0.  18 
0,  15 


0.66 


0 

2-3 

12-14 

2-3 

4-5 


Influent  fuel 
temperature. 0  F 


At  39  min,  effluent  To'amitor  reached  a  reading  of  73  because  of  flooding 
of  test  housing.  Draining  of  test  housing  at  43  min  reduced  Totamitor 
reading  to  3. 


Schedule: 


Minutes 


Water,  cmn 


0.002 


Solids,  g/rnin 


5.  72 


■■■■■■■■■■■■■a  ■■■■■  ■■■■■  ■■■■■  ■■■■■■■■«■  ■■■■■ 

■■■■#■■■■  ■■■■■  ■■■■■  ■■■■■  ■■■■■■■■■■■■■■■  mwaium—M 

iHiHiiiiiiiiiHiifhKiimiiiiiniiiiiiiiHmiiiHinii 


I  eiMMiiM  ■Bimiiibi  •  m  wmsm  ■■■■■  aiaifiMMi  ■■■  M  ■■  m  ■■■■■■■■  ■■  wbb  eiaiaMeiaiiiaa  ■ 

I  ■■■■■■■■■■■Sum  ■■■■■■■«■■  I 
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linn  iiiii  iiiiHiiiiiiiii  iihi  iifii  iiiiiiiin  KiHi  mu  mu 
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Teat  time,  minutes 
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TABLE  95.  SINGLE-ELEMENT  LOOP  TEST  NO.  141  Date:  13  Oct  67 


Loop  no.  3  (Al/SS) 


Procedure  no.  13-A 

Water:  Filtered  tap  water 

Solids:  Coarse  AC  dust 


Housing:  8"  I.  D.  aluminum 
Element:  Filters  Inc.  1-4208  Lot  440 
Canister:  DoD  Type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.  002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to 

end  of  test. 


Solids  injection  schedule:  5,  72  g/rnin  from  0  min  to  20  psi,  then  discontinued 

for  1 5  min. ,  then  5.  72  g/min  to  end  of  teat.  * 


Test  fuel  JP-5  batch  no.  19  ,  fresh 

Date  blended  with  additives;  13  Oct  67 

Anti -icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  20  Ib/Mbbl,  Tolad  244 


.Lot  No.  47-12 


Test  duration,  min  40 

Fuel  throughput,  gal  807 
Average  rate,  gpm  20.2 

Time  0  min 

Meter  reading,  gal  289 
Screen  AP,  psi  0 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 
PH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  154 
Actual  element  weight  gain,  g  169 


End  test 
1096 
0 
0 


Pre-test 
28 
25. 1 


Post-test 
0.  0 
7.  4 
71.0 


In  this  test,  the  pressure  drop  reached  40  psi  before  the  end  of  the  15- 
minute  no-solids  period;  therefore,  the  second  scheduled  solid  injection 
was  not  actually  performed. 
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Table  95.  SINGLE-ELEMENT  LOOP  TEST  NO.  hi  (Cont’d) 


Time, 

min 


Totamitor 
Infl.  E 


m 


Effluent,  mg/liter 
Solids  Free  water 


Influent  fuel 
temperature,  °F 


Effluent  Totamitor  reading  5  after  water  injection  was  increased  to 
0.2  gpm  and  continued  climbing  to  end  of  test. 

Entire  fuel  sample  not  filtered,  since  membrane  filter  plugged.  T: 
solids  contents  probably  higher  than  indicated. 
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Test  time,  minutes 

Schedule: 

Minute  s 

Water,  gpm 

0-27 

27-40 

0.  002 

0.2 

286 

in ■[ ii ir  i  j  -.---j 

TABLE  96.  SINGLE -ELEMENT  LOOP  TEST  NO  142  Date  16  Oct  67 

Loop  No.  _3 _ (A  l/SS),  Housing  8"  I.  D,  aluminum _ 

Element.  Filters  Inc.  1-4208  Lot  440  with  DoD  canister,  type  1  . 

PROCEDURE:  Modified  MIL-F-8901A  inhibited-fuel  test  ^Procedure  No.  10  ) 

Fuel  flow  20  gpm,  fuel  inlet  temperature  80  ini?t  pressure  70 _ __psi 

Water  injection  0.2.  gpm,  solids  injection  5.  72  g/min  starting  at  60  min 

Test  duration  15  min,  fuel  throughput  298  gal,  avg.  rate  2Q.  Q _ gpm 

TEST  FUEL:  JP-5  Batch  No.  19  _ ,  fresh  (X)  or  from  preceding  test  (  ^ 

Anti-icing  additive  0.15  %  (vol. ),  Dow,  Lot  0306720  _ _ 

Corrosion  inhibitor  20  Ib/Mbbl  of  Tolad  244 _ Lot  47-12  _ 

Other  fuel  additives: 


Water  composition:  Filtered  tap  water _ ' 

Solids:  Coarse  AC  dust 

15 

ANALYSES:  Pre-test  XKmin  95  min 


Influent  fuel:  Solids,  mg/liter  0. 14  _ 

WSIM,  distilled  water  29 _ 

WSIM,  injection  water  23 _ 

IFT,  distilled  water,  dyn/cm  26.  3  ~~ 

IFT,  injection  water,  dyn/cm  15.  5 

AIA  content,  vol.  %  0»  13 

Other  analyses: 

Injection  water:  Solids,  mg/liter  0«  2 

pH  7.4 

ST,  dyn/cm  70.  8 


Coalesced  water:  pH 

ST,  dyn/cm 

AIA  content,  vol.  % 

Calculated  dirt  loading,  g  0 
Actual  element  weight  gain,  g _ 0 

REMARKS 


Fuel  blended  16  Oct  67 


TABLE  97.  LOOP  TEST  NO.  143 


Date:  16  October  1967 


Al/SS  loop  with  8"  I.  D.  aluminum  housing,  military-standard  double-wall 
canister,  and  military- standi rd  element  (Filters  Inc.  1-4208,  Lot  440). 

Procedure  10:  Modified  MIL-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Filtered  tap  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5.  72  g/min  after  60  min. 

Test  fuel  uninhibited  JP-5  Batch  19  plus  additives  as  shown. 

(X  )  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  Q30672Q  0.  15  vol.  % 

Corrosion  inhibitor,  Tolad  244  Lot  4  -12  20  lb/Mbbl 


Fuel  inlet  temperature,  ®F  80  Fuel  throughput,  gal  265 

Test  duration,  min  14  Avg.  flow  rate,  gpm  19.  0 


Actual  element  weight  gain,  g  0 
Calculated  dirt  loading,  g  0 


Pre-test  14  min 


J 

Solids,  mg/liter 

1.0a 

1 

1 

WSIM,  dist.  water 

31 

Influent 

WSIM,  inj.  water 

20 

fuel 

IFT,  dist.  water,  dyn/cm 

25.6 

IFT,  inj.  water,  dyn/cm 

15.  2 

,  FSII  content,  vol.  % 

0.  12 

Injection 

water 


Solids,  mg/liter 

PH 

ST,  dyn/cm 


0.  3 
7.  9 
71.  3 


Coalesced 

water 


pH 

ST,  dyn/cm 

FSH  content,  vol.  % 


Time,  min: 


Pre-test  30  60  95 


130  ISO  End 


Screen  AP,  psi 
Cleanup  AP,  psi 
Throughput,  gal 


0 

0 

294 


0 


559 


a.  No  visible  evidence  of  any  solids  on  test  filter;  significant  weight  loss  of 
control  filter  gave  high  solids  value. 
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TABLE  97.  LOOP  TEST  NO.  143  (Cont'd) 


Effluent  Fuel  Quality 


Time, 

.  ■ 

Solidf 

Free  water, 

Totatnitcr 

min 

AP,  pel 

mg /liter 

mg/liter 

Reading 

0 

3.3 

. 

0 

3 

4.  1 

2-3 

4 

.  10 

4.5 

2-3 

6 

11 

5.  0 

0.  28 

20+++ 

100+ 

• 

14 

5.0 

100+ 

i 
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TABLE  98.  SINGLE-ELEMENT  LOOP  TEST  NO.  144  Date:  18  Ocr  67 


Loo?  no.  3  (Al/SS) 


Procedure  no.  13-A 

Water:  Filtered  tap  water 

Solids:  Coarse  AC  duet 


Housing:  8  ' I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 
Canister:  DoD  Type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.  002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 

end  of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.  72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  19  .fresh 
Date  blended  with  additives:  16  Oct  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor  5.5  lb/Mbbl,  Tolad  244  ,  Lot  47-12 


Test  duration,  min  51 

Fuel  throughput,  gal  1023 
Average  rate,  gpm  19. 


Time  0  min 

Meter  reading,  gal  329 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  206 

Actual  element  weight  gain,  g  196 


End  test 
1352 
0 
1 


Pre-test 

58 

35.8 


Post-test 
0.  I 
7.  5 
71.9 
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TABLE  98.  SINGLE- ELEMENT  LOOP  TEST  NO.  144  tCont'd) 


AP, 

Totamitor 

Effluent, 

ma/liter 

Influent  fuel 

Bit 

Infl. 

Effl. 

Solids 

Free  water 

temoerature.'F 

4.5 

0 

0 

80 

4.7 

0 

0 

0.04 

0 

80 

5.0 

0 

0 

80 

5.5 

0 

0 

80 

7.0 

0 

0 

80 

9.6 

0 

0 

80 

13.6 

0 

0 

80 

20.0 

0 

0(a) 

0.  68 

0-1 

80 

23.5 

0 

2 

0.53 

2-3 

80 

25.1 

0 

5 

4-5 

80 

27.0 

0 

9 

8-9 

80 

40.0 

0 

15 

1.48(b) 

18-20 

80 

Effluent  Totamitor  reading  began  increasing  up  to  5  after  30  sec. 
AC  dust  visible  on  teat  filter. 


IHIHUMHIHIIWntMl 


Test  time,  minutes 


Scncd^le; 


Minutes  Water,  gpm 


0,  002 

0.2 

0.2 


TABLE  99.  SINGLE -ELEMENT  LOOP  TEST  NO.  145  Date:  18  Oct  87 

Loop  no,  3  (Al/SS)  8"  iO.  a  luminum 

Element;  Filters  lac.  1-4208  Lot  440 
Cam j ter:  DoD  Type  1 

Procedure  no.  13-J  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water  Fuel  inlet  temperature,  *F  80 

Solids:  Fine  AC  dust  Fuel  inlet  premia ie,  psi  70 

Water  injection  schedule:  0. 002  gpm  from  0  min  to  20  p«i,  then  0.2  gpm  to 

end  of  test. 


Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

for  15  min,  then  5. 72  g/min  to  end  of  test.  * 


Test  fuel  JP-5 

batch  no.  19  , 

fresh 

Date  blended  with  additives: 

18  Oct  67 

Anti -icing  additive 

0. 15 

vol.  %,  Dow,  Lot  0306720 

Corrosion  inhibitor 

20 

Ib/Mbbl, 

Tclad  244  #Lot 

47-12 

Test  duration,  min 

22 

Calculated  dirt  loading;,  g 

120 

Fuel  throughput,  gal 

457 

Actual  element  weight  gain,  g 

112 

Average  rate,  gpm 

20.8 

Time 

0  min 

End  test 

Metvsr  reading,  gal 

297 

754 

Screen  AP,  psi 

0 

0 

Cleanup  AP,  psi 

0 

2 

Analyses  on  influent  fuel: 

Time 

Pre-test 

WSIM,  distilled  water 

32 

IFT,  distilled  water, 

dyn/cm 

24.5 

Post-test 
0.0 
7.6 
70.6 

*  I"  ‘fc's  the  pt^cmre  drop  reached  40  psi  before  the  end  of  the  in¬ 

minute  no- solid*  period;  therefore,  the  second  scheduled  solid  injection 
was  not  actually  performed. 


Analyses  on  injection  water; 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 
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TABLE  99.  SINGLE- ELEMENT  LOOP  TEST  NO.  145  (Coat'd) 


T#kOi-  . 

AP, 

Totamitor 

Effluent, 

ma /liter 

Influent  fuel 

min 

2£L- 

jn£L 

EffL 

Solids 

Free  water 

temperature.* 

0 

4,0 

0 

0 

80 

5 

4,4 

0 

2 

0.  93(a) 

1-2 

81 

10 

6,5 

0 

5 

2.62(a) 

2- 3(a) 

81 

15 

9,5 

0 

5 

80 

20 

18,4 

0 

5 

80 

21 

20,0 

0 

5 

4.25(a) 

3-4(a) 

80 

22 

40.0 

0 

94 

4,“10(a) 

20+(a) 

80 

(a)  AC  duct  visible,  on  test  filters. 


Test  time,  minutes 


Schedule: 


Minutes 

Water,  gpm 

Solids,  g/min 

0-21 

0.002 

5.72 

21-22 

G.2 

— 
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TABLE  100.  SINGLE- ELEMENT  LOOP  TEST  NO.  146  Dato:  19  Oct  67 


Loop  no.  3  (Al/SS)  Mousing:  S’tD.  tlamiaiute 

Element:  Filters  Inc*  1-4208  Lot  440 
Canister;  DoD  Type  1 

Procedure  no.  13-A  Fuel  flow,  gpffi  20 

Water;  Filtered  Up  water  Fuel  inlet  temperature,  *F  00* 

Solid*:  Coarse  AC  dust  Fuel  Inlet  pressure,  pel  70 

Water  injection  schedule:  0. 002  gpm  from  0  min  to  20  {Mi,  then  0,2  gjan  to 

end  of  test. 


Solids  injection  schedule:  5.27  g/mln  from  0  min  to  20  psi,  then  discontinued 


Test  fuel  JP-5 

for  1 5  min,  then  5. 72  g/mia  to  end  of  test. 

batch  no.  19  ,  fresh 

Date  blended  with  additives: 

19  Oct  67 

Anti -  icing  additive 

0.15 

vol.%,  Dow,  Lot  03187126 

Corrosion  inhibitor 

5 

lb/Mbbl,  Lubriaol  541  ,  Lot  247*4 

Test  duration,  min 

43 

Calculated  dirt  loading,  g  104 

Fuel  throughput,  gad 

943 

Actual  element  weight  gain,  g  *  89 

Average  rate,  gpm 

19.7 

End  test 
1274 
0 
l 


Pre-test 

62 


Analyse*  on  injection  water: 
Time 

Solids,  mg /liter 
pH 

ST.  dyn/cm 


*  Temperature  $4*f  at  0  mm,  oat  adjusted  to  80*1  *F  v4tht»  $  mid. 
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Post  -fffSt 
0,  * 

7.6 

72.2 


Time  0  min 

K'eter  reading,  gal  33i 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel: 

Time 

WSXM,  distilled  water 
IFT,  distilled  water,  dyn/cxn 


TABLE  100.  SINGLE-ELEMENT  LOOP  TEST  NO.  146  (Cont'd) 


Time, 

min 


AP, 

psi 


Totamitor 
Inn.  Effl. 


Effluent,  rng/liter 
Solids  Free  water 


Infra  ent  fuel 
temperature.*  F 


0 

4.0 

0 

0 

84 

5 

4.4 

0 

0 

0.  39 

0 

79 

10 

•  4.5 

2 

1 

80 

is 

20 

5.3 

7.3 

0 

0 

1 

1 

79 

81 

25  ?  ■■ 

11.4 

0 

0 

O  A 

80 

30 

16.4 

0 

0 

80 

32 

37 

20.  0 

>  o 

0 

0.99(a) 

n-i 

80 

25.9 

0 

) 

1.  09 

2-3 

80 

42 

28.9 

0 

2 

3-4 

80 

47 

31.9 

0 

4 

7-8 

80 

48 

40.0  i 

0. 

'8 

12.48(b) 

11-12 

60 

AC  dust  visible  on  test  filter. 

Weight  greater  than  predicted  by  appearance  of  test  filter. 


kfltaiBHfeB&BB 


Test  time,  minutes 


Schedule: 


Minutes  Water,  gpm 


0-32 

32-47 

47-48 


05  002 
0.2 
0.  2 


Solids,  g/min 
5.72 
5.  72 


TABLE  101.  SINGLE -ELEMENT  LOOP  TEST  NO.  147  Date:  20  Oct  67 

Loop  no.  3  (Al/SS)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc  1-4208  Lot  440 
Canister:  DoD  Type  1 


Procedure  no.  13-A 

Water:  Filtered  tap  water 

Solids:  Coarse  AC  dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  °F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.  002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 

to  end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 

for  15  min,  then  5.  72  g/min  to  end  of  test.  * 

Test  fuel  JP-5  batch  no.  19  ,  fresh 

Date  blended  with  additives:  19  Oct  67 

Anti -icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  20  Ib/Mbbl,  Lubrizol  541  ,  Lot  24794 


Test  duration,  min  42 

Fuel  throughput,  gal  852 

Average  rate,  gpm  20.  3 

Time  0  min 

Meter  reading,  gal  781 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 


Calculated  dirt  loading,  g  183 
Actual  element  weight  gain,  g  186 


End  test 
1633 
0 
0 


Time 

Pi'e-test 

WSIM,  distilled  water 

46 

IFT,  distilled  water,  dyn/cm 

26. 1 

ses  on  injection  water: 

Time 

Post-test 

Solids,  mg/liter 

0.  6 

pH 

7.5 

ST,  dyn/cm 

71.  3 

In  this  test,  the  pressure  drop  reached  40  psi  before  the  end  of  the  15- 
minute  i'o- solids  period;  therefore,  the  second  scheduled  solid  injection 
was  not  actually  performed. 


TABLE  101.  SINGLE- ELEMENT  LOOP  TEST  N0.147  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

me /liter 

Influent  fuel 

min 

Infl. 

Effl, 

Solids 

Free  water 

temperature.  °F 

0 

4.2 

0 

0 

80 

5 

4.3 

0 

0 

0.27(a) 

0 

80 

10 

4.6 

0 

2 

80 

15 

5.1 

0 

2 

80 

20 

7.2 

0 

1 

80 

25 

10.6 

0 

0 

80 

30 

16.2 

0 

0 

80 

32 

20.0 

0 

0(b) 

1.69(a) 

0 

80 

37 

30.0 

0 

52 

3.01(a) 

20+ 

80 

42 

40.0 

0 

100+ 

1.  56(a) 

20+++ 

80 

(a)  Test  filters  were  0.45  instead  of  standard  0.  8|J..  AC  dust  was 
visible  on  all  test  filters. 

(b)  Effluent  Totamitor  reading  started  to  increase  at  33  min  and  continued 
to  climb  for  remainder  of  test,  reading  10C+  at  42  min. 


Schedule: 


Minute 3  Water,  gpm 


Solids,  g/min 


0-32  0.  002  5.72 

32-42  0.2 


298 


299 


Al/SS  loop  with  8"  I.D.  aluminum  housing,  military-standard  double-wall 
canister,  and  military- standard  element  (Filters  Inc,  1-4208,  Lot  440), 

Procedure  10:  Modified  MIL-F-8901A  inhibited -fuel  test  with  fuel  flow 
20  gpm  and  inlet  pressure  70  psig.  Filtered  tap  water  injected  at 
0.  2  gpm  throughout  test,  coarse  AC  dust  at  5,  72  g/min  after  60  min. 


Test  fuel  uninhibited  JP-5  Batch  19  plus  additives  as  shown. 

(  X)  Fresh-fuel  blend  OR  (  )  Fuel  from  previous  test 

Fuel  system  icing  inhibitor,  Dow,  Lot  03187126  0.  15  vol.  % 

Corrosion  inhibitor  Lubrizol  541  Lot  24794  20  lb/*Mbbl 


Fuel  inlet  temperature,  #F  80  Fuel  throughput,  gal  1922 

Test  duration,  min  96  Avg.  flow  rate,  gpm  20.0 


Actual  element  weight  gain,  g  220 
Calculated  dirt  loading,  g  206 


Pre-test  30  min  95  min 


; 

j  Solids,  mg/ liter 

0.21 

0.  19 

0.  14 

WSIM,  diet,  water 

40 

Influent 

WSIM,  inj.  water  . 

36 

39 

luel 

IFT,  dist.  water,  dyn/cm 

27.  1 

31.  1 

1 

IFT,  inj.  water,  dyn/cm 

17.  1 

17.  2 

l 

FSII  content,  vol.  % 

0.  12 

0.  02 

Injection 

water 


Solids,  mg/liter 
PH 

ST,  ayn/cm 


0.  2 
7.  7 
72.0 


7.  6 
71.  4 


Coalesced  > 
water 


j  pH 

ST,  dyn/cm 
i  FSU  content,  vol.  % 


7.6  7.8 

26.9  50.7 

Too  cloudy  to  run 


Time,  min:  Pre-test  30  60  95  130  160  End 


Date:  23  October  1967 


Screen  AP,  psi  0  0  0  0 

Cleanup  AP,  psi  0  l  0  1 

Throughput,  g&i  303  906  1505  2200 


0 

l 

2225 


TABLE  102.  LOOP  TEST  NO.  148 


TABLE  102.  LOOP  TEST  NO.  148  (Cont'd) 


Effluent  Fuel  Quality 


Time, 

min 

AP,  psi 

Solids 
mg /liter 

Free  water, 
mg /liter 

Totamitor 

Reading 

0 

3.4 

0 

10 

4.9 

2 

20 

5.6 

3 

30 

6.0 

0.  18 

4-6 

6 

40 

8.0 

* 

8 

44 

9-11 

50 

8.9 

10 

53 

15-17 

15 

57 

20 

20 

60 

11.0 

23 

70 

14.0 

18-20 

35 

80 

19.0 

65 

82 

20.  0 

0.  17a 

20++ 

75 

87 

100 

90 

28.  0 

100+ 

95 

37.  0 

100+ 

96 

40.  0 

0.  46a 

20+++ 

100+ 

a.  Entire  sample  not  filtered,  because  membrane  filter  plugged.  True 
solids  value  probably  higher  than  indicated. 
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TABLE  103.  SINGLE-ELEMENT  LOOP  TEST  NO.  149  Date:  24  Oct  67 


Loop  no.  3  (Al/SS)  Housing:  8"  L  D.  aluminum 

Element:  Filters  Inc.  I- 4208  Lot  440 

Canister;  DoD  Type  1 

Procedure  no.  13-J  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water  Fuel  inlet  temperature,  “F  2° 

Solids:  FineAC  dust  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  o.  002  gpm  from  0  min  to  20  psi,  0.2  gpm  from 20  psi 

to  the  end  of  test.  3" 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  discontinued  1 5  min 

then  5.  72  g/min  to  end  of  test* 


Test  fuel  JP  5 

batch  no.  19  , 

fresh 

•  -V 

Date  blended  with  additives:  23  Oct  1967 

Anti -icing  additive 

0. 1 5  vol.  %, 

Dow,  Lot  03187126 

-  3'  "  ■' 

Corrosion  inhibitor 

20  lb/Mbbl 

,  Lubrizol  54i  ,  Lot 

24794 

Test  duration,  min 

26 

Calculated  dirt  loading,  g 

137 

Fuel  throughput,  gal 

50b 

Actual  element  weight  gain. 

g  3:  136 

Average  rate,  gpm 

19.5 

----- 

Time 

0  min 

End  test 

:  -  - 

Meter  reading,  gal 

298 

804 

Screen  AP,  psi 

0 

0 

Cleanup  AP,  psi 

0 

0 

Analyses  on  influent  fuel: 


Time 

Pre-test 

WSIM,  distilled  water 

41 

IFT,  distilled  water,  dyn/cm 

26.2 

es  on  injection  water: 

Time 

Post-test 

Solids,  mg/liter 

0.  2 

pH 

7.  5 

ST,  dyn/cm 

7.  18 

*  In  this  test,  the  pressure  drop  reached  40  psi  before  the  end  of  the  15- 
minute  no- solids  period;  therefore,  the  second  scheduled  solid  injection 
was  not  actually  performed. 


TABLE  103.  SINGLE -ELFMENT  LOOP  TEST  NO.  149  (Cont'd) 


Time,  AP,  Totamitor 

min  psi  Infl.  Effl. 


Effluent,  mg /liter 
Solids  Free  water 


Influent  fuel 
temperature."!’ 


4U.  u 

40.0 


9 

100+ 


13.53(a) 

6.91(a) 


AC  dust  visible  on  ;est  filter. 

Line  sample  throu;  ,h  matched- weight  filter 
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Test  time,  minutes 


Schedule: 


Minutes  Water,  gpr  i  Solids,  g/min 


[i] 


TABLE  104.  SINGLE. ELEMENT  LOOP  TEST  NO.  150  Date:  25  Oct  67 


Loop  no.  3  (Al/SS)  Hcusing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 

Canister:  DoD  Type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  °«  002  gP*n  from  0  min  to  20  psi,  0.2  gpm  from  20  psi 

to  end  of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued  15 

min,  then  5.  72  g/min  to  end  of  test*. 

Test  fuel  JP~5  batch  no.  19  ,  fresh 

Date  blended  with  additives:  24  Oct  67 

Anti -icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  AFA-1  ,  Lot  37 

Test  duration,  min  43  Calculated  dirt  loading,  g  160 

Fuel  throughput,  gal  850  Actual  element  weight  gain,  g  145 

Average  rate,  gpm  19.8 


Procedure  no.  13-J 
Water:  Filtered  tap  water 
Solids:  Fine  AC  dust 


Time  0  min  End  test 

Meter  reading,  gal  300  1150 

Screen  AP,  psi  1  1 

Cleanup  AP,  psi  0  0 

Analyses  on  influent  fuel: 

Time  Pre-test 

WSIM,  distilled  water  83 

IFT,  distilled  water,  dyn/cm  23.2 

Analyses  on  injection  water: 

Time  Post-test 

Solids,  mg/liter  0.  74 

pH  ?.  3 

ST,  dyn/cm  72.2 


*  Final  solids -injection  period  less  than  5  sec. 
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TABLE  104.  SINGLE- ELEMENT  LOOP  TEST  NO.  150  (Cont'd) 


Tim*. 


Totamitor 


Effluent,  mg /liter 


pwi 

■>  lU  —ill 

tofl. 

Effl, 

Solids 

3 

4.2 

0 

0 

S 

5.0 

0 

6. 

2.35(a) 

10 

5*  6 

0 

6 

19 

7.2 

0 

6 

20 

10.  i 

0 

5 

25 

15.6 

0 

3 

28 

20. 0 

0 

2 

3.  58(a) 

2? 

34.0 

0 

10 

0.16(b) 

33 

35.5 

0 

28 

43 

40. 0 

0 

23 

0. 19(c) 

(a) 

AC  dust 

visible 

on  test  filter 

• 

Influent  fuel 
temperature.  *F 


0 

7-9 

12-14 

18-2C 


Sanrole  clear  when  drawn,  cloudy  at  time  of  analysis. 
Sample  cloud  /  when  drawn. 


Tost  time,  minutes 

Schedule; 

Minutes  Water,  £pam 

Solids,  g/min 

0-28  0. 002 

5.72 

26-43  0.2 

«  •  • 

43  (4-5  *ec)  0*  2 

5.72 

-  F-TdM 


•  '  :  *  ._  »  "t  ;  .•  f.  S.'S*-*  ’S&m  :W 
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TABLE  105,  SINGLE -ELEMENT  LOOP  TEST  NO.  151  Date:  30  Oct  6; 

Loop  no,  3  (Al/SS)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  44C-A 
Canister:  DoD  type  l 


Procedure  no.  13- J 

Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Fuel  flow,  gprr<  20 

Fuel  inlet  temperature,  *F  80 
Fuel  inlet  pressure,  psi  70 


Water  injection  schedule: 
er.d  of  test. 


0.002.  gpm  from  0  rr.in  to  20  psi,  then  0.  2  gp*v,  to 


Solids  ir.j 

15  min. 


ection  schedule:  5,  72  g/min  from  0  min  to  20  psi, 

then  5.  72  g/min  to  end  of  test. 


then  discontinued 


Ten  fuel  JP-5  batch  no 

Date  blended  with  additives: 
Anti-icing  additive  0.  15 
Corrosion  inhibitor  16 


Test  duration,  min 

59 

Fuel  throughput,  gal 

1180 

Average  rate,  gpm 

19-  9 

Time 

0  min 

Meter  reading,  gal 

300 

Screen  AP,  psi 

0 

Cleanup  A?,  psi 

0 

Ana’yser-  -r.  influent 

fuel: 

x  i.r.e 


WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

i>olids,  mg/liter 
pH 

ST,  dyn/cm 


DuPont  AFA-1  .Lot  37 

Calculated  dirt  loading,  g  252 
Actual  element  weight  gain,  g  2,39* 


End  test 
1480 
0 
0 


Pre-test 

65 

23. 6 


Post-test 
0.  4 
7.  5 
71.  9 


20  ,  fresh 

30  Oct  67 

vol.  %,  Dow,  Lot  03187126 
Ib/Mbbl 


*  Loss  of  test  dust  during  element  drying. 
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TABLE  105.  SINGLE- ELEMENT  LOOP  TEST  NO.  151  (Co.nt’d) 


Time,  AP,  Totamitor  Effluent,  mg /liter  Influent  fuel 

min  psi  Infl.  Effl.  Sol  id  a  Free  water  temperature,*  F 


0 

3.  1 

U 

0 

5 

3.  3 

0 

10 

10 

4.0 

0 

10 

15 

4.9 

0 

10 

20 

8.0 

0 

10 

25 

10.5 

0 

7 

30 

14.9 

0 

5 

35 

19.0 

1 

3 

36 

20.0 

1 

3 

41 

28.0 

] 

3 

46 

31.5 

1 

2 

51 

38.  0 

1 

55 

35.8 

» 

4 

59 

40.  0 

i 

9 

80 

3.96(a)  0  80 

80 

80 

80 

80 

80 

80 


0.71  (a)  0  80 

3.31(a)  2-3  80 

2-3  80 

2-3  80 

80 

0.  30  3-4  80 


(a)  AC  Dust  present  on  filter  membrane. 


20  40  60 80 100  120 
Teat  time,  minutes 


Schedule:  Minutes  Water,  gpm 

0-36  0.002 

36-51  0.2 

51-59  0.2 
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TABLE  106.  SINGLE-ELEMENT  LOOP  TEST  NO 


152  Date:  31  Oct  6? 


Loop  no.  3  (Al/SS)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  luc.  1-4208  Lot  4 10-A 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  "F  80 
Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.  002  gpm  starting  at  0  min  to  20  psi,  then  0.  2  gpm 

to  end  of  test. 


Procedure  no.  13-N 

Water:  Filtered  tap  water 

Solids:  Fine  AC  duct 


Solids  injection 


schedule:  2.86  g/miu  from  0  min  to  20  psi,  then  discontinued 

15  mil.,  then  i .  86  g/min  to  end  of  test. 


Test  fuel  JP-5 

batch  , 

no.  20  , 

fresh 

Date  blended  with  add 

itives: 

30  Oc 

t  67 

Anti-icing  additive 

0.  15 

vol.  %, 

Dow,  Lot  03187126 

Corrosion  inhibitor 

16 

lb/Mbbl 

,  DuPont  AFA-1  .Lot 

Test  duration,  min 

78 

Calculated  dirt  loading,  g 

Fuel  throughput,  gal 

1550 

Actual  element  weight  gain, 

Average  rate,  gpm 

20.  0 

Time 

0  min 

End  test 

Meter  reading,  gal 

315 

1865 

Screen  Ar,  psi 

1 

1 

Cleanup  A?,  psi 

0 

0 

Analyses  on  mauent  fuel: 

T  ime 

Pre-test 

WSIM,  distilled  water 

48 

IFT,  distilled 

water. 

dyn/cm 

23.4 

183 

162* 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 

pH 

ST,  dyn/cm 


Post-test 

0.2 

7.6 

72.4 


*  Loss  of  \est  dust  during  element  drying. 
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TABLE  106.  SINGLE- ELEMENT  LOOP  TEST  NO.  152  (Cont'd) 
Time,  AP,  Totamitor  Effluent,  mg/liter 

Fftl 


Effluent,  mg/liter 
Solids  Free  water 


Influent  fuel 
temperature.  #F 


3.5 

0 

0 

79 

2.6 

0 

6 

2.  53  (a) 

0 

80 

4,  0 

0 

7 

80 

4.5 

0 

7 

80 

5.1 

0 

3 

80 

6.0 

0 

6 

80 

7. 6 

0 

3 

80 

8.5 

0 

2 

80 

10.5 

0 

3 

80 

12.  5 

0 

3 

80 

x  7.  0 

0 

3 

80 

20.0 

0 

3  (b) 

3.  39  (a) 

2-3 

80 

30.  5 

0 

15 

0.28  (a) 

12-15 

80 

29.5 

0 

30 

17-18 

80 

31.6 

0 

29 

19-20 

80 

22.5 

0 

37 

80 

3  7.  5 

0 

53 

80 

40.0 

0 

68 

0.  07 

20+ 

80 

AC  Dust  present  on  filter  membrane. 

Effluent  Totamitor  climbed  to  a  peak  reading  of  26,  then  decreased 
to  a  reading  of  8  for  a  period  of  1  min.  ,  then  began  climbing  again. 
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TABLE  ]  07 .  SINGLE-ELEMENT  LOOP  TEST  NO.  153  Date:  1  Nov  67 


Loop  no.  3  (Al/SS)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 -A 
Canister:  DoD  type  1 


Procedure  no.  13-N 

- 

Fuel  flow,  gpm 

20 

Water:  Filtered  tap  water 

Fuel  inlet  temperature,  °  F 

80 

Solids:  Fine  AC  dust 

Fuel  inlet  pressure,  psi 

70  „•  _■  _■  _ 

Water  injection  schedu7<>: 

_  0.  002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to 

end  of 

Lee 

•  -. 

Solids  injection  schedule: 

2.86  g/min  from  0  min  to  20  psi,  then  discontinued 

for  15  min,  then  2.  86  g/min  to  end  of  test. 

Test  fuel  JP-5 

batch  no.  20  , 

fresh 

Date  blended  with  additives: 

31  Oct  67 

Anti- icing  additive 

0.  15 

vol.%,  Dow,  Lot  03187126 

.... 

Corrosion  inhibitor 

16 

lb/Mbbl, 

DuPont  AFA-1  ,  Lot 

37 

Test  duration,  min 

98 

Calculated  dirt  loading,  g 

234 

Fuel  throughput,  gal 

1963 

Actual  element  weight  gain. 

g  225 

Average  rate,  gpm 

20.0 

.  r  ■  .  •  ^ 

Time 

0  min 

End  test 

Meter  reading,  gal 

293 

2256 

Screen  Air,  psi 

0 

0 

Cleanup  AP,  psi 

0 

1 

- 

Analyses  on  influent 

fuel: 

Time 

Pre-test 

'  ' 

WSIM,  distilled  water 

68 

IFT,  distilled  water. 

dyn/ cm 

24.  2 

Analyses  on  injection  water: 

Time 

Post-test 

Solids,  mg/liter 

0.  2 

pH 

7.  6 

ST,  dyn/cm 

72.  8 
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TABLE  107.  SINGLE- ELEMENT  LOOP  TEST  NO.  153  (Cont'd/ 


Time, 

AP, 

Totamitor 

Effluent. 

mg  /liter 

Influent  fuel 

mitt 

SSL. 

Infl. 

Effl. 

Solids  Free  water 

temperature. 0  F 

0 

3.4 

0 

0 

• 

81 

:  5 

3.5 

0 

2 

0.95 

0 

80 

10 

3. 6 

0 

2 

80 

15 

-*•  b 

e 

1 

80 

20 

4.  \ 

0 

2 

80 

25 

4.5 

o 

2 

80 

30 

c  4.8 

0 

2 

80 

,3.5 

5.1 

0 

2 

80 

40 

5.9 

0 

2 

80 

45 

6.7 

0 

2 

80 

50 

7.4 

0 

2 

80 

55 

8.5 

0 

2 

80 

60 

9.7 

0 

2 

80 

65 

11. 4. 

0 

*■> 

80 

.70 

13.6 

0 

2 

80 

^75 

16.4 

0 

2 

80 

80 

20.0 

0 

2  (b) 

12.91  (a) 

3-4 

80 

86 

.  30.1 

0 

5 

0.94 

10-12 

80 

90 

32.7 

0 

6 

10-12 

80 

96 

36.0 

0 

8 

8-10 

80 

98 

40.0 

0 

10 

0.73 

10-12 

80 

(«■) 

AC  Dust 

present 

on  filter  membrane. 

Cb) 

IOC  r-T- 

Effluent  Totamitor  reading  of 

52,  20  sec 

after  reaching 

i  1  t  LL-XT3  1  144-1 

20  psi. 

111! 

Schedule: 


40  60  80 
Teat  time,  minutes 

Minutes  Water,  gpm 


0-8 
80-9 
96 -S 


0.  002 
0.2 
0.2 


Solids.  g/min 
2.  86 
2.  86 


0 

6 

8 


T 


TABLE  108.  SINGLE-ELEMENT  LOOP  TEST  NO.  154  Date:  3  Nov  67 


Loop  no.  3  (Al/SS)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 
Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.  002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to 

end  of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min.  then  5.  72  g/min  to  end  of  test. 


Procedure  no.  13 -J 

Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Test  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  2  Nov  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl..  DuPont  AFA-1  ,  Lot  37 


Test  duration,  min  39 

Fuel  throughput,  gal  785 

Average  rate,  gpm  20.  1 

Time  0  min 

Meter  reading,  gal  338 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/ cm 

Analyses  on  injection  water: 

Time 

Solids,  mg/liter 
pH 


Calculated  dirt  leading,  g  200 
Actual  element  weight  gain,  g  186 


End  test 
1123 
0 
0 


Pre-test 

49 

24.0 


Post-test 
0.  1 
7.  8 


TABLE  108.  SINGLE- ELEMENT  LOOP  TEST  NO.  154(Cont’d) 


'0A- 

:V: 


Time, 

min 


AP,  Totamitor 

psi  Infl,  Effl. 


Effluent,  mg /liter 
Solids  Free  water 


Influent  fuel 
temperature.  ®F 


•ill'. 

iJSjSl'-i 

■,y 


3.5 

3.8 
4.4 
5.2 

6. 6 

8.8 
12.0 
20.0 
40.0 


0 

3 

4 

5 
5 
4 
7 

10  (b) 
100  + 


1.29  (a) 


13.  89  (c) 
0. 86  (d) 


19-20 

20+++ 


Clear  when  pulled. 

Effluent  Totamitor  read  100+,  30  sec  after  reaching  20  psi. 
AC  Dust  present  on  filter  membrane. 

Qt  sample  was  used. 


TABLE  109.  SINGLE- ELEMENT  LOOP  TEST  NO.  155  Date:  10  Nov  6? 

Loop  no.  3  (Al/SS)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister;  DoD  type  1 

Feel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 
Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.  002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to 

end  of  test.  • 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.  72  g/min  to  end  of  test.  ~  - 

Test  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  9  Nov  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  DuPont  AFA-1  ,  Lot  37 


Procedure  no.  13 -J 

Water:  Filtered  tap  wafer 

Solids:  Fine  AC  dust 


Test  duration,  min  42 

Fuel  throughput,  gal  845 

Average  rate,  gpm  19.  8 

Time  0  min 

Meter  reading,  gal  296 

Screen  AP,  psi  1 

Cleanup  AP,  psi  1 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time  - 

Solids,  mg/liter 
pH 


Calculated  dirt  loading,  g  223 
Actual  element  weight  gain,  g  212 

End  test 
1141 
1 
0 


Pre-test 
60 
22.  5 


Post-test 
0.  2 
7.  4 


TABLE  109.  SINGLE- ELEMENT  LOOP  TEST  NO.  155  (Cont'd) 


rime, 

min 


AP> 

Mi 


Totamitor 


Effluent,  mg /liter 
Free  water 


Influent  fuel 
temoerature.#F 


0 

0 

8 

5.6 

0 

0  neg.  1-2 

8 

0 

0 

8 

6.9 

0 

0 

8 

8.1 

0 

0 

8 

9.6 

0 

0 

8 

11.7 

0 

0 

8 

15.0 

0 

0 

8 

20.0 

0 

1(a)  5.42(b)  18-19 

81 

40.0 

0 

100  1.09  (c)  20+++ 

8' 

Effluent  Totamitor  read  100,  15  sec  after  reaching  20  psi. 

AC  Dust  present  on 

filter  membrane. 

Qt  sample 

was  used 

,  AC  Dust  present  on  filter  membrane 

. 
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TABLE  110.  SINGLE-ELEMENT  LOOP  TEST  NO*  156  Date:  10  Nov  67 


Loop  no.  3  (Al/SS) 


Procedure  no.  13 -N 

Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Housing:  8n  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 -A 
Canister:  DoD  type  1 

Fuel  (low,  gpm  20 

Fuel  inlet  temperature,  *F  80 
Fuel  inlet  pressure,  psi  70 


Water  injection  schedule: 

end  of  test. 


0.  002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to 


Solids  injection  schedule:  2.  86  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  2.  86  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  20  ,  ficsh 

Date  blended  with  additives:  10  Nov  67 

Anti -icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  DuPont  AFA-1  ,  Lot  37 


Test  duration,  min  93 

Fuel  throughput,  gal  1863 
Average  rate,  gpm  20.  0 

l  ime  0  min 

Meter  reading,  gal  309 

Screen  AP,  psi  0 

Cleanup  AP,  psi  2 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  260 
Actual  element  weight  gain,  g  265 


End  test 
2172 
0 
2 


Pre-test 

40 

23  .  3 


Post-test 
0.  2 
7.  5 
72.  6 
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TABLE  110.  SINGLE- ELEMENT  LOOP  TEST  NO.  156  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

mg/liter 

Influent  fuel 

min 

psi 

InQ.  Effl. 

Solids 

Free  water 

temperature. J  F 

0 

4.9 

0 

0 

e ) 

5 

5.1 

0 

0 

neg. 

1-2 

ISC 

10 

5.  3 

0 

0 

80 

15 

5.4 

0 

0 

80 

20 

5.6 

c 

0 

80 

25 

6. 1 

0 

0 

80 

30 

6.  5 

0 

0 

80 

35 

7.0 

0 

0 

80 

40 

7.4 

c 

0 

80 

45 

7.  5 

0 

0 

80 

50 

8.0 

0 

0 

80 

55 

3.8 

c 

0 

80 

60 

9.5 

0 

0 

80 

65 

10.4 

0 

0 

80 

70 

11.4 

0 

0 

80 

75 

12.0 

0 

0 

80 

8C 

13.6 

0 

0 

80 

85 

15.6 

0 

0  . 

80 

90 

19.0 

0 

0 

80 

91 

20.0 

0 

0 

aeg.  (a) 

17-18 

80 

93 

40.0 

0 

9 

0.73  (a) 

20+ 

80 

(a) 

AC  Dust 

present  on 

filter 

membrane. 

Results  considered  suspect 

because  of  disagreement  with  visual  evidence  and  problems  with  cali¬ 
bration  of  balance. 


Schedule: 


Minute s  Water,  gpm  Solids,  g/min 

0-91  0.002  2.  S6 

91-93  0.2  - 
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AP,  £8i 


rABLE  110.  EOOP  TEST  NO.  l56(Cont'd) 

.  _ _  Effluent  Fuel  Quality _ _ 

Time'  Solids  Free  water,  Totamitor 

APr  psi  mg/liter  mg /liter  Reading 

See  preceding  page 


Teat  time,  minutes 


317 
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TABLE  111.  SINGLE-ELEMENT  LCOP  TEST  NO.  157  Date:  13  Nov  67 


Loop  no.  3  (Al/SS) 


Procedure  no.  13 -J 

Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Housing:  8"  I.D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 
Fuel  inlet  pressure,  psi  70 


Water  injection  schedule: 

of  test. 


0.  002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to  end 


Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi, 

15  min,  then  5.  72  g/min  to  end  of  test. 


then  discontinued 


Test  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additive  a:  13  Nov  67 

Anti-icing  additive  0.  15  vcl.  %,  Dow,  Lot  03187126 
Corrosion  inhibitor  4  lb/Mbbl,  DuPont  AFA-1  ,  Lot  37 


Test  duration,  min  3  2 
Fuel  throughput,  gal  636 
Average  rate,  gpm  20.  0 


Calculated  dirt  loading,  g  166 

Actual  element  weight  gain,  g  148 


Time  0  min  End  test 

Meter  reading,  gal  300  936 

Screen  4P,  ps'  1 

Cleanup  AP,  psi  0  0 


Analyses  on  influent  fuel: 


Time 

Pre-test 

WSIM,  distilled  water 

56 

IFT,  distilled  water,  dyn/cm 

33.  0 

es  on  injection  water: 

Time  ' 

Post-test 

Solids,  mg  /liter 

Neg. 

pH 

7.  4 

ST,  dyn/cro 

72.  8 
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TABLE  111.  SINGLE- ELEMENT  LOOP  TEST  NO.  157{Cont'd) 


T  ime, 

AP, 

Totamitor 

Effluent, 

m" /liter 

Influent  fuel 

min 

211  . 

Xnfl. 

Effl. 

Solids 

Free  water 

temperature.  *  F 

0 

3.  1 

0 

0  (a) 

80 

5 

3.  4 

0 

14 

6.  04  (b) 

0 

80 

10 

3.  9 

0 

16 

80 

15 

4.  9 

0 

15 

80 

20 

6.  9 

0 

16 

80 

25 

11.5 

0 

18 

80 

29 

20.  0 

0 

19 

23.  iC  (c) 

2-3 

SO 

32 

40.  0 

0 

35 

1.78  (d) 

20+ 

80 

(a)  Effluent  Totamitor  began  to  rise  after  3G  sec  of  injection  of  AC  Dust. 

(b)  Heavy  AC  Dust  present  on  filcer  membrane. 

(cl  Qt  sample,  heavy  AC  Dust  present  on  filter  membrane. 

(d)  Qt  sample,  cloudy. 
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TABLE  11?,.  SINGLE. ELEMENT  LOOP  TEST  NO.  158  Date:  14  Nov  67 

Loop  no.  3  (Al/SS)  Housing:  8"  L  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 

Procedure  no.  13-N 
Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  9F  80 
Fuel  inlet  pressure,  psi  7C 


Water  injection  schedule: 

end  of  test. 


C.  0C2  gpm  from  0  min  to  20  psi,  then  0.  2  gpm 


Solids  injection  schedule:  2.86  g/min  from  0  min  to  20  psi, 

15  min,  then  2.86  g/min  to  end  of  test. 


then  discontinued 


Test  fuel  JP~5  batch  no.  20  ,  fresh 

Date  .leaded  with  additives:  13  Nov  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  4  lb/Mbbl,  DuPont  AFA-i  ,  Lot  37 


Test  duration,  min 

65 

Fuel  throughput,  gal 

1300 

average  rate,  gpm 

20.  0 

Time 

0  min 

Meter  reading,  gal 

299 

Screen  AP,  psi 

1 

Cleanup  AP,  psi 

0 

Analyse'  on  in.luent 

fuel: 

»e 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /lifer 

pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  1?2 
Actual  element  weight  gain,  g  157 


End  test 
1599 
1 
0 


Pre-test 

b6 

33,  9 


Posi-te  st 
0.  3 
7.  6 
72.4 
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TABLE  112.  SINGLE-ELEMENT  LOOP  TEST  NO.  158  (Coat'd) 


rime. 


Totamitor 


Effluent,  mg /liter 


Free  water 


Influent  fuel 


3.9 

0 

5 

1.91  (b> 

0  SO 

3.9 

0 

5 

80 

4.1 

0 

5 

80 

4.  6 

0 

4 

80 

5.2 

0 

2 

80 

5.9 

0 

3 

j.  80 

7.0 

0 

4 

80 

8.  1 

0 

4 

80 

8.9 

0 

4 

80 

10.4 

0 

6 

80 

14.6 

0 

5 

■'  "  80  :  : 

19.9 

9 

3 

80  ■ 

20.  C 

0 

3  (c) 

10.63  (b) 

3-4  -  '  80 

40.  0 

0 

100+ 

0.61  { d ) 

20+++  80 

Effluent  Totamitor  climbed  to  a  peak  reading  of  5,  30  eec  after  injection 

AC  Dust  present  on  filter  membrane. 

'  "  ..  ;  r 

Effluent  Totamitor  climbed  sharply  to  a 

peak  reading  of  1Q0+,  2  min  50 

sec  after 

reaching  20  psi. 

- 

Qt  sample  taken. 

sssss; 


)■■■ 

■III 

nil 


Schedule: 


Test  time,  minutes 
Minutes  Water,  gpm 

0-60 

60-65 


Solids,  g/min 


TABLE  113.  SINGLE-ELEMENT  LOOP  TEST  NO.  159  Date:  17  Nov  67 

7>ot,p  do.  3  (Al/SS)  Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  lot  440-A 
r'"  -  Canister:  DoD  type  1 


Procedure  no.  13-J 

Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  ®F  80 
Fuel  inlet  pressure,  psi  70 


Water  injection  schedule: 

end  of  teat. 


0.  002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to 


Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.  72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  16  Nov  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot 


03187126 


Corrosion  inhibitor 


4  lb/Mbbl,  Monsanto  Santolene  "C!'  ix>t  NH-04006 


Test  duration,  min  28 

Fuel  throughput,  gal  560 

Average  rate,  gpm  20.  0 

Time  0  rain 

Meter  reading,  gal  300 

Scraen  2J?.  psi  1 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 


Calculated  dirt  loading,  g  137 

Actual  element  weight  gain,  g  135 


End  test 
860 
1 
0 


Time 

Pre-test 

WSIM,  distilled  water 

69 

IFT,  distilled  water,  uyn/ cm 

36.  0 

ss  on  injection  water: 

Time 

Post-test 

Solids,  mg/liter 

0.  2 

PH 

7.  8 

ST,  dyn/cm 

72.  6 

HRggaasaiassa! 


TABLE  113,  SINGLE -ELEMENT  LOO?  TEST  NO.  159  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

me /liter 

min 

pai 

Infl. 

Effl. 

Solids 

Free  water 

0 

4.2 

0 

0 

5 

4.8 

0 

0 

0. 11 

0 

10 

5.  5 

0 

0 

15 

7.0 

0 

0 

20 

11.5 

0 

0 

24 

20.0 

0 

18 

0.26 

8-10 

28 

40.0 

0 

20 

0.13 

18-20 

Influent  fuel 
temperature.  *F 

80 

80 

80 

80 

80 

80 

80 


Water,  gpm  Soli da,  g/min 

0.002  5>.  72 

0.2  - 


Schedule: 


Minute  g 

0-24 

24-28 
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TABLE  114.  SINGLE -ELEMENT  LOOP  TEST  NO.  160  Date:  20  Nov  67 

Locp  no.  3  (Al/SS)  Housing:  8"  1.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 


Procedure  no.  13-N 

Water:  Filtered  tap  water 

Solids:  Fine  AC  dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  'F  80 
Fuel  inlet  pressure,  psi  70 


Water  injection  schedule: 

end  of  test. 


0.  002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to 


Solids  injection  schedule:  2.  86  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  2.86  g/min  to  end  of  test. 


Time 

Pre-teBt 

WSIM,  distilled  water 

71 

IFT,  distilled  water,  dyn/cm 

36.  7 

»s  on  injection  water: 

Time 

Post-test 

Solids,  mg  /liter 

0.4 

PH 

7.6 

ST,  dyn/cm 

71.8 

re-test  ran  an  extra  10  min,  due  to  the  possibility  of  water  being  left  in  the 
element  after  inspection. 


Test  fuel  JP-5 

batch 

no.  20  ,  fresh 

f 

Date  blended  with  additives: 

20  Nov  67 

Anti-icing  additive 

0.  15 

vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor 

4 

lb/Mbbl,  Monsanto  Santolene  "C",  Lot  NH-0400S 

Test  duration,  min 

114 

Calculated  dirt  loading,  g  28' 

Fuel  throughput,  gal 

2282 

Actual  element  weight  gain,  g  278 

Average  rate,  gpm 

20.0 

I 

Time 

0  m:  - 

End  test 

Meter  reading,  gal 

494 

2776 

• 

i 

Screen  AP,  psi 

0 

0 

j 

Cleanup  AP,  psi 

0 

1 

• 

i 

i 

Analyses  on  influent 

fuel: 

) 

j 

j 
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TABLE  114.  SINGLE- ELEMENT  LOOP  TEST  NO.  160  (Cont’d) 


Time, 

AP, 

Totamitor 

min 

£8i_ 

Infl. 

Effl, 

0 

4.4 

0 

0 

5 

4.4 

0 

0 

10 

4.5 

0 

0 

15 

4.5 

0 

0 

20 

4.9 

0 

0 

25 

5. 1 

0 

0 

30 

5.4 

0 

0 

35 

5.7 

0 

0 

40 

6. 1 

0 

0 

45 

6.7 

0 

0 

50 

7.  3 

C 

0 

55 

8.2 

0 

0 

60 

9.  1 

0 

0 

65 

10.4 

0 

0 

70 

11.9 

0 

0 

75 

13.6 

0 

0 

80 

15.9 

0 

0 

85 

18.  6 

0 

0 

87 

20.0 

0 

o  (a) 

92 

25.7 

0 

0 

97 

27.9 

0 

0 

102 

28.9 

0 

0 

105 

32.  0 

0 

0 

110 

36.  0 

0 

0  (b) 

114 

40.  0 

0 

0 

Effluent,  mg /liter  Influent  fuel 

Solids  Free  water  temperature.  * 

79 

0.01  0  79 

79 

80 
80 
81 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 


0.08  1-2  80 

0. 01  0  80 

0  80 

0  80 

80 
80 

0.  v,5  1-2  80 


peak  of  3,  1  mm  after  reaching  20  psi, 
10  sec  after  reading  was  taken. 


(a) 

(b) 


Effluent  Totamitor  reached  a 
then  leveled  off  to  zero. 
Effluent  Totamitor  read  3, 


Schedule: 


M,  nutes  Water,  gpm 


0-87 

98-102 

102-lH 


0.  002 
0.2 
0.  2 


Solids,  g/min 
2.  84 
2.  86 


TABLE  115.  SINGLE -ELEMENT  LOOP  TEST  NO.  161  Date:  21  Nov  47 


Loop  no.  3  (Al/SS) 

Housing:  8"  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 

Canister:  DoD  type  1 

Procedure  no.  13-J 

Fuel  flow,  gpm 

20 

Water:  Filtered  tap  water 

Fuel  inlet  temperature,  *  F 

80  ♦ 

Solids:  Fine  AC  dust 

Fuel  inlet  pressure,  psi 

70 

Water  injection  schedule: 

0. 002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to 

end  of  test. 

Solids  injection  schedule: 

5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5. 

,  72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no 

.  20  , 

fresh 

Date  blended  with  additives: 

20  Nov  67 

Anti-icing  additive  0.  15 

vol.%,  Dow,  Lot  03187126 

Corrosion  inhibitor  16 

lb/Mbbl, 

Monsa.-ito  Santolene  ”C",  Lot 

NH-04006 

Test  duration,  min  30 

Calculated  dirt  loading,  g 

132 

Fuel  throughput,  gal  587 

Actual  element  weight  gain. 

g  133 

Average  rate,  gpm  19.6 

1  .me  0  min 

End  test 

Meter  reading,  gal  341 

928 

Screen  AP,  psi  1 

0 

Cleanup  AP,  psi  0 

0 

Analyses  on  influent  fuel: 

Time 

Pre-test 

WS1M,  distilled  water 

72 

IFT,  distilled  water,  dyn/cm 

36.0 

Analyses  on  injection  water: 

Time 

Pcst-tsst 

Solids,  mg /liter 

r>.  1 

PH 

7.  8 

ST,  dyn/cm 

72.  5 

*  Temperature  75*F  at  start  of  lest, 

78-81*F  after  first  iO  min. 

. 

TABLE  115.  SINGLE- ELEMENT  LOOP  TEST  NO.  161  {Coat'd) 


Time, 

AP, 

Totamitor 

Effluent, 

me  /liter 

Influent  fuel 

min 

P»i 

Infl. 

Effl. 

Solids 

Free  water 

temperature.* 

0 

5.0 

0 

0 

75 

5 

5.5 

0 

0 

nag. 

2-3 

77 

10 

6,5 

o‘ 

0 

78 

15 

8.0 

0 

0 

20 

12.0 

0 

0 

31 

23 

20.0 

0 

0 

0.  02 

0-1 

78 

28 

37.0 

0 

1 

0,01 

4-5 

80 

30 

40.  0 

0 

4 

neg. 

8-9 

81 

5rtv«sdi'  -  .  - 

Minutes 

SoHdr,  gftidei 

0-23 

0-  002 

5.72 

22-30 

0,2 

*  — 

328 


TABLE  116.  SINGLE- ELEMENT  LOOP  TEST  NO,  lf2  Dat*:  22  Nov  67 

Housing;  8"  I.  D,  aluminum 
Element:  Filter*  Jac,  1-4206  Lot  440-A 
Canister:  DoD  type  1 

Foal  flow,  g*a»  20 

Foal  iiiiat  teirparaiici®,  *F  80 
Fuel  ial«t  prataura,  p«i  70 

Watev  injection  schedule;  0.002  gpm  frcra  0  min  to  20  pax,  then  0.2  gpm  to 

end  of  test. 

Solids  injection  schedule:  5.  12  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.  72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  21  Ncv  67 

Anti-icing  additive  0.15  voi.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  Jb/Mbbl,  Monsanto  Santolene  ’’C'1,  Lot  NH-04006 

Calculated  dirt  loading,  g  263 
Actual  element  weight  gain,  g  262 


End  test 

1250 

1 

0 


Pre-test 

72 

33.  4 


Analyses  on  injection  water: 
Time 

Solids,  mg /liter 
PH 

ST,  dya/cm 


Post-test 
0,2 
7.  * 

72.0 


Test  duration,  min 

47 

Fuel  throughput,  gal 

950 

Average  rate,  gpm 

2G.0 

Time 

0  min 

Meter  reading,  gal 

300 

Screen  AP,  psi 

1 

Cleanup  AP,  psi 

0 

Analyses  on  mfluent  fv 

el: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


Loop  no. 


3  (A1/SS1 


Procedure  no. 
Water: 

Solids: 


13-J 

Filtered  tap  water 
Fine  AC  dust 


TABLE  116.  SINGLE-ELEMENT  LOOP  TEST  NO.  162  (Cont'd) 


Time, 

AP, 

Totamitor 

min 

'•SoSShm* 

ssL. 

Infl. 

Effl, 

© 

4.3 

0 

1 

s 

4.7 

0 

0 

1© 

5.0 

0 

0 

IS 

5.4 

0 

0 

20 

6.1 

0 

0 

25 

6.8 

0 

0 

30 

7.7 

G 

0 

i$ 

9.4 

0 

0 

40 

12.1 

0 

0 

45 

19.0 

0 

0 

46 

20.0 

0 

«'  (a) 

47 

40.0 

0 

14 

Effluent,  mg/litrr  Influent  fuel 

Solid*  Free  ureter  temperature.  *  F 

80 

0. 01  0  80 

80 

80 

80 

80 

80 

80 

80 

80 

0.13  20+  80 

0.16  20+  80 


(a.)  Effluent  Totamitor  climbed  to  30,  30  sec  after  reaching  20  psi. 


Schedule: 


Minute*  Water,  gpm  Solid*,  f /min 


0-46 

46-47 


5.  72 


0.  002 

0.2 


jjy 

TABLE  117  .  SINGLE- ELEMENT  LOOP  TEST  NO.  163  Date: 

27  Nov  67 

Loop  no.  3  (Al/SS) 

Housing:  8”  I.  D.  aluminum 

Element:  Filters  Inc.  1-4208  Lot  440 -A 

jf^ 

Canister:  DoD  type  1 

Procedure  no.  13 -N 

Fuel  Sow,  gpm 

20 

Water:  Filtered  tap  water 

Fuel  inlet  temperature,  *F 

80 

V" 

Solids:  Fine  AC  dust 

Fuel  inlet  pressure,  psi 

70 

Water  injection  schedule: 

0.  002  gpm  from  0  min  to  20  psi,  then  0. 2  gpm  to 

W>, 

end  of  test. 

Solids  injection  schedule: 

2.  86  g  /min  from  C  min  to  20  psi,  then  discontinued 

V'-' 

15  min,  then 

2.  86  g/min  to  end  of  test. 

j 

Test  fuel  JP-5  batch  no.  20  , 

fresh 

1 / 

j 

Date  blended  with  additives: 

27  Nov  67 

Anti-icin^  additive  0. 15 

vol.  %,  Dow,  Lot  03187126 

.  * 

Corrosion  inhibitor  16 

lb/Mbbl, 

Monsanto  Santolene  "C",  Lot 

NH- 04006 

c  ^ 

Test  duration,  min  102 

Calculated  dirt  loading,  g 

280' 

4k% 

fW‘ 

Fuel  throughput,  gal  2033 

Actual  element  weight  gain. 

t  m 

•V‘‘ 

Average  rate,  gpm  20.0 

■  ■ 

‘•«V. 

'-  *«  1 

Time  0  min 

End  test 

v  f‘ 

* 

Meter  reading,  gal  298 

2331 

.  *'■>* 

Screen  AP,  psi  0 

0 

* 

Cleanup  AP,  psi  0 

0 

Analyses  on  influent  fuel: 

Time 

Pre-test 

J*  \ 

WSIM,  distilled  water 

60 

IFT,  distilled  water, 

dyn/cm 

36.  5 

Analyses  on  injection  water: 

Time 

Post-test 

Solids,  mg /liter 

0,  4 

|H? 

* 

pH 

7.6 

pjjpf§ 

4k 

ST,  dyn/cm 

72.  7 

A 

gjg 

i 

331 

III 

Si 

TABLE  117.  SINGLE-ELEMENT  LOOP  TEST  NO.  16?  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

mg/liter 

Influent  fuel 

min _ 

pgi 

Infl. 

Effl. 

Solids 

Free  water 

temperature.  #F 

0 

4.  3 

0 

0 

sr, 

5 

4.  3 

0 

0 

0.  01 

1-2 

80 

10 

4.  5 

0 

0 

80 

15 

4.  5 

0 

0 

80 

20 

4.  7 

0 

0 

80 

25 

4.  8 

0 

0 

80 

30 

5.  0 

0 

0 

80 

35 

5.2 

0 

0 

80 

40 

5.4 

0 

0 

80 

45 

5.7 

0 

0 

80 

50 

6.  1 

0 

0 

80 

55 

6.  5 

0 

o  (a) 

80 

60 

7.2 

0 

0 

80 

65 

7.8 

0 

0 

80 

70 

8.  o 

0 

0 

80 

75 

9.  5 

0 

0 

80 

80 

10.6 

0 

0 

80 

85 

12.  0 

0 

0 

80 

90 

14.  4 

0 

0 

80 

95 

17.  6 

0 

0 

80 

98 

20.  0 

0 

0 

0. 09 

20  + 

80 

100 

35.2 

0 

22 

80 

102 

40.0 

0 

2o  .(b) 

0.  47  (c) 

20  ft- 

80 

(a) 

Effluent 

Totamitor  dropped  below  zero 

from  this  point. 

lb) 

Effluent 

Totamitor  peaked  at 

a  reading 

ot  )4,  101  min  into  test. 

(c) 

Qt  samp) 

e  was 

used  . 

Schedule: 


Minutes  Water,  gpm  Solids,  g/ min 


0-98  0.002  2.86 
98-102  0.2  . 


332 


TABLE  118.  SINGLE-ELEMENT  LOOP  TEST  NO.  164  Date:  28  Nov  67 


Loop  no.  3  (Al/SS) 


Procedure  no.  13-N 

Water:  Filtered  tap  water 

Solid*:  Fine  AC  dust 


Housing:  8"  I.  D.  aluminum 
Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 
Fuel  inlet  pressure,  pei  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.  2  gpm  to 

end  of  test. 


Solids  injection  schedule:  2,  86  g/min  from  0  rnin  to  20  psi,  then  discontinued 

15  min,  then  2.  86  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  27  Nov  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  ib/Mbbl,  Monsanto  Santolene  "C'.Lot  NH-04006 


Test  duration,  min  98 

Fuel  throughput,  gal  1955 
Average  rate,  gpm  20.  0 

Time  0  min 

Meter  reading,  gal  600 

Screen  AP,  psi  0 

Cleanup  AP,  psi  C 


Analyses  on  influent  fuel: 

Time 

W5IM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  252 
Actual  element  weight  gain,  g  259 


End  test 
2555 
0 
0 


Pre-te6t 

57 

:a.  2 


Post-test 

0.2 

7.6 

72.4 


Pre-test  extended  15  min,  due  to  water  in  element  from  inspection. 
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TABLE 

118.  SINGLE- ELEMENT  LOOP  TEST  NO.  164  (Cont'd) 

Time, 

AP, 

Totamitor 

Effluent, 

mg/ liter 

Influent  fuel 

min 

p*i 

InL. 

Effl. 

Solid* 

Free  water 

temperature,  *F 

0 

4.  3 

0 

0 

80 

5 

4.4 

0 

0 

neg. 

1-2 

80 

1C 

4.  6 

0 

0 

SC- 

1  5 

4.  8 

0 

0 

80 

20 

5.  1 

0 

0 

80 

25 

5.4 

0 

0 

80 

30 

5.  8 

0 

0 

80 

35 

6.  2 

0 

0 

80 

40 

6.6 

0 

0 

80 

45 

7.  3 

0 

0 

80 

50 

8.  0 

0 

0 

80 

55 

8.  7 

0 

1 

8C 

60 

9.  5 

0 

1 

80 

65 

10.4 

0 

1 

80 

70 

11.6 

0 

1 

80 

75 

13.  5 

0 

1 

80 

80 

15.  1 

0 

1 

80 

85 

17.  3 

0 

1 

80 

88 

20.  0 

0 

1  (a) 

0.  08 

8-9 

80 

90 

29.  2 

0 

2 

80 

94 

33.  5 

0 

3 

0.  0? 

10-12 

80 

95 

36.  1 

0 

3 

80 

98 

40.  0 

0 

5 

0.  06 

10-12 

80 

(a) 

Effluent  Totamitor  peaked  at 

6,  30  sec 

after  20  psi. 

Schedule: 


Minutes  Wa^r,  gpm  Solids,  g/ nun 

0-83  0,002  2.  86 

88-98  0.2 
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TABLE  118.  LOOP  TEST  NO.  l64(Cont'd) 


Time, 

min 


■£.Px.E*i 


Solid* 
mg  /liter 


Effluent  Fuel  Quality 


Free  water, 
mg/liter 


Totamitor 

Reading 


See  preceding  page 


3J6 


TABLE  1 9 .  SINGLE- ELEMENT  LOOP  TEST  NO.  165  Date:  29  Nov  67 

Loop  no.  5  (Al/33)  Housing:  5"  I,  D.  aluminum 

Element:.  Filters  Inc.  1-4206  Lot  440  A 
Canister:  DoD  type  1 


Procedure  no.  13-N 

Wateir:  Filtered  tap  water 

Solids;  Fine  AC  duet 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  60 
Fuel  inlet  presaure,  pai  70 


W,*t*vr  injection  t chedule:  0.  002  gpm  from  0  min  to  20  pai,  then  0.  2  gpm 

to  end  of  test. 

Solids  injection  schedule:  2.66  g/mjn  from  0  mia  to  20  psi,  then  discontinued 

15  min,  the  2.  86  g/min  to  end  of  teat. 


20  ,  fresh 

28  Nov  67 

0.15  vol.%,  Dow,  Lot  03187126 

4  lb/Mbbl,  Monsanto  Santolene  "C",Lot  NH-04006 


Test  fuel  JP-5  batch  no. 

Date  blended  with  additives: 
Anti-icing  additive 
Corrosion  inhibitor 


Test  duration,  min  106 

Fuel  throughput:  gal  2130 
Average  rate,  sjpm  20.  0 

Time  0  rnin 

Meter  reading,  gal  300 

Screen  £P,  psi  1 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  djs.iiled  water,  dyn/cm 

.Analyses  on  injection  wafer: 

T:nie 

Solids,  mg/iiter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  260 
Actual  element  weight  gain,  g  294 


End  test 

2430 

J 

1 


Pre  -test 

0  5 

40.  0 


Poa-i  - 1  u  si 
0.  2 
7„  7 

71.6 


TABLE 

119.  SINGLE-ELEMENT  LOOP  TEST  NO.  165  ,'Cont'd) 

Tima, 

AP, 

Totamitor 

Effluent. 

mg /liter 

Influent  fuel 

min 

Pit  ■ 

in:. 

Effl, 

Solids 

Free  water 

teianerature.’F 

i 

4.8 

0 

0 

80 

,5 

4.9 

0 

0 

neg. 

i-2 

30 

10 

5.0 

0 

0 

80 

15 

5.1 

0 

0 

80 

20 

5.6 

0 

0 

80 

25 

5.9 

0 

0 

80 

30 

6.2 

0 

0 

80 

35 

6.6 

0 

0 

80 

40 

7.  3 

0 

0 

80 

45 

8,4 

0 

0 

80 

50 

9.1 

0 

0 

80 

55 

10.4 

0 

G 

80 

60 

11.6 

0 

0 

80 

65 

13.6 

0 

0 

80 

70 

16.2 

0 

0 

80 

75 

18.8 

c 

0 

80 

77 

20.0 

0 

0  (a) 

0. 30  (b) 

19-20 

80 

82 

23,2 

0 

44 

neg.  (c) 

20+ 

80 

37 

27.  5 

0 

55 

20+ 

80 

92 

29.  1 

0 

55 

20+ 

80 

95 

32.0 

0 

55 

80 

100 

34.5 

0 

75 

80 

105 

38.  3 

o 

92 

80 

106 

40,0 

0 

84 

(d) 

20+++ 

80 

(a)  Effluent  Totamitor  began  to  show  a  reading  40  sec  after  reaching  Vc  pm. 

(b)  Sample  cloudy,  quart  cample  taken, 

tc)  Sample  cloudy,  quart  sample  taken. 

(d)  Sample  lost. 


Schedule: 

Minuter 

Solids,  g/roin 

0-77 

0.  002 

2,86 

77-92 

0.2 

-  -  -  - 

92-106 

0.2 

2.86 

TABLE  120.  SINGLE- ELEMENT  LOOP  TEST  NO.  166  Di.tr:  30  Nov  67 

Loop  UO.  3  (Al/SS)  Hoy  sing:  8"  I.  D.  aluminum 

Element:  Filters  In':.  1-4208  Lot  440-A 
Canister:  BoD  type  ! 

Procedure  no-  13-0  Fuel  flow,  gpm  20 

ter:  Filtered  tap  water  Fuel  inlet  temperature,  ®F  80 

Solids:  1:1  Fine  &  coarse  Fuel  inlet  pressure,  pai  70 

AC-  dust 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  pai,  then  0.  2  gpm  to 

end  of  test. 

Solids  injection  schedule:  5.  72  g/min  from  0  min  to  20  psi,  then  discontinued 

15  min,  tnen  5.  72  g/min  to  end  .if  te6t. 

Test  fuel  JF-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  29  Nov  67 

Anti'.cing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  Monsanto  Santolene  "C:  .Lot  NH-0400b 

Test  duration,  min  44  Calculated  dirt  loading,  g  166 

Fuel  throughput,  gal  879  Actual  element  weight  gain,  g  1^2 

Average  rate,  gpm  20.  0 

Time  0  min  End  test 

Meter  reading,  gal  296  1175 

Screen  AP,  psi  0  0 

Cleanup  AP,  psi  0  1 


Analyses  on  influent  fuel: 

Time  Pre-test 

WSIM,  distiLed  water  50 

IFT,  distilled  water,  dyn/cm  36.1 

Analyses  on  injection  water: 

Time  Post -teat 

Solids,  mg /liter  0.  0 

pH  7.  7 

ST,  dyn/cm  73.0 
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TABLE  120.  SINGLE-ELEMENT  LCOF  TEST  NO.  166  (Coat'd) 


Time, 


Totamitor 


Influent  fuel 


min 

E1L_ 

Infl. 

Effl. 

Solids 

Free  waver 

tempera 

0 

4.  5 

0 

0 

Si 

5 

4.9 

0 

0 

0 

80 

10 

6.  0 

0 

0 

80 

15 

9.6 

0 

0 

60 

20 

13.  8 

0 

0 

80 

25 

19.  0 

0 

0 

80 

26 

o 

o 

0 

0  (a) 

0.  03 

1-2 

80 

31 

21.4 

0 

0 

ueg. 

1-2 

80 

36 

21.  8 

0 

0 

1-2 

80 

41 

22.  4 

0 

0 

1-2 

80 

44 

40.  0 

0 

1 

0.  03 

5-7 

80 

(a) 

Effluent 

Tv  .arnitor  increased  to  1  after 

1  min  upon  r 

eaching  20  p»i 

then  dropped  to 

zero. 

100 

ITrii'.:  ■ 

lani 


.Test*  time,  mutates 

Schedule: 

Minutes  W»t«r,  fcprn 

TABLE  121.  SINGLE-ELEMENT  LOOP  TEST  NO.  167  Date:  1  Dec  6? 

Loop  no.  3(Al/SS)  Housing:  8*  I.D.  Aluminum 

-  Element:  Filters  Inc.  1-4203  Lot  440-A 

Canister:  DoD  type  1 

Procedure  no.  13-0  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water  Fuel  inlet  temperature,  *F  80 

Solids:  LI  Fine  &  Coarse  AC  Dust  fcy  wt.  Fuel  inlet  pressure,  psi  70 

t  0 

Wafcsr  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 
end  of  test 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5,72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  30  Nov  67 

Anti-icing  additive  °»15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  Monsanto  Santolene  *C*  ,  I.ot  NH-04006 


Test  duration,  min 

33 

Fuel  throughput 

.  gal 

660 

Average  rate,  gpm 

20.0 

Time 

0  min 

Meter  reading, 

gal 

300 

Screen  AP,  psi 

1 

Cleanup  AP,  psi  1 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


Calculated  dirt  loading,  g  103 

Actual  element  weight  gain,  g  104 

End  test 
960 
1 
2 


Pre-test 

53 

35.9 


Analyses  on  injection  water: 
Time 

Solid*,  mg/litev 
pH 

ST,  dyn/cm 


Post-test 

0.2 

7.5 

70.6 


34r 


TABLE  121.  SINGLE -ELEMENT  LOOP  TEST  NO.  167  (Cont'd) 


Totamitor 
Inn.  Effl. 


0  0 

0  0 

0  0 

0  0 

0  0  (a) 

0  1 

0  2 

0  4 

o  3 


Effluent,  mg/liter 
Solids  Free  water 


Influent  fuel 
temperature.  *F 


Schedule ■ 


Solids.g/mi 


held  this  reeding  for  45  sec  and  *'gan  to  fall  off.  By  2  min  Effluent  Tot- 
amitor  read  0.  Effluent  Totamit' r  stayed  at  0  for  45  sec  and  began  to  climb 


SSBSSSSSSSSSSS 


Test  time,  minutes 


>.m  \ f'M  nmm* 


TABLE  122.  SINGLE- ELEMENT 
Loop  no.  3(A1/SS) 


Jf 


OOP  TEST  NO.  168  Date:  4  Bee  67 

Housing:  8»  i.jj.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  l 


Procedure  no.  13-C  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water  Fuel  inlet  temperature,  *F  80 

Solid  a:  1:1  Fine  St  Coarse  AC  Dust  by  wi.  Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 
end  of  test. 


Solids  injection  schedule:  5. 

72  r/miu  from  0  min  to  20  psi,  then  discontinued 

IS  Bin,  then  5.72  g/mia  to 

end  of  test. 

Test  fuel  JP-5 

batch  no.  20  .fresh 

Date  blended  with  additives: 

4  Dec  6? 

Anti-icing  additive 

0.15 

vol.%,  Dow,  Lot  03137126 

Corrosion  inhibitor 

16 

lb/Mbbl,  Monsanto  Santolene  *C*  »  iiH -04006 

Test  duration,  min 

53 

Calculated  dirt  loading,  g 

Fuel  throughput,  gal 

1064 

Actual  element  weight  ga-n,  g 

Average  rate,  gpm 

20.1 

Time 

0  min 

^ad  te^t 

Meter  reading,  gal 

298 

1362 

Screen  AP,  psi 

0 

0 

Cleanup  AP,  psi 

1 

1 

Analyses  on  influent  fuel: 

Time 

WSIM.  distilled  water 
IFT,  distilled  water,  dyn/cm 


Pre-test 

72 

55.1 


Analyses  on  injection  water: 
Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Post -test 

0.5 

7.5 

72.4 


3*4 


TABLE 


Time, 


SINGLE- ELEMENT  LOOP  TEST  NO.  168  (Coat'd) 


Totamitcr 


min 

Infl. 

Effl. 

Solids  Cal 

Free  water 

0 

4.9 

0 

0 

5 

5.0 

0 

0 

neg. 

L  . 

10 

5.5 

0 

0 

15 

6.4 

0 

0 

20 

8.0 

0 

0 

25 

10.4 

0 

0 

30 

15.9 

0 

0 

34 

20.0 

0 

0  (b) 

0.06 

2-3 

38 

20.1 

0 

0 

0.03 

2-3 

44 

12.8 

0 

0 

1-2 

48 

13.5 

0 

0 

1-2 

50 

2C.5 

0 

0 

53 

40.0 

0 

5  (c) 

nee. 

20 

Schedule : 

Time.s: 

in 

Vater.c-Din 

C-34 

2.002 

34-48 

0.2 

48-5  3 

0.2 

Influent  fuel 
temperature.  *F 


3l  los.  r/-?ra 
5-72 


(a)  Green  tint  left  on  te3t  membrane?  nfter  filtering, 

(b)  Effluent  Totamitor  peaked  at  3,  40  sec  after  20  psi. 

(c)  Effluent  Totanitor  cliobed  to  a  reading  of  4.  1  min  befoi«40  psi,  and  peaked 
ct  25.  Then  dropped  slowly  back  to  3* 


■iiuiuagiiiuiiiiinil 


^■■■85 555Br  "■■!■■  ■■ 
fa—  ■■gwr.'jaiaaM  1 
■Saar*  ■■■■■■■« 


■bsssssssssssbssssssssI^^^^^^^^^S^wS 

■■■■■■■■HaaSaMmnMaHHaianHaapBMMl 


!«■?■*•  ummmm  aaaaa  aaaaa  aaaaa  aaaaa aaaaa  aaaaa  aaagaaaBaa  ai 

HI 


BRBaRRaRBl 
MHIIll 


Test  time,  minutes 


S7J 


W:a 


•  f"  r  I 

ill 


ir* 
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TABLE  123.  SINGLE- ELEMENT  LOOP  TEST  NO.  169  Date:  5  Dec  6? 


Loop  no.  3 (A  1/SS )  Homing:  3*  I.D.  Aluminum 

Element:  Filters  Inc.  1-4206  Lot  440-A 
Canister:  DoD  type  1 

Procedure  no.  13-O  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  *F  30 

Solids:  1^1  Fine  &  Coarse  AC  Dust  by  vt.  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 
end  of  test. 


Solids  injection  schedule:  5.72  g/ain  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  tast. 

Tef  t  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  4  Dec  67 
Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  20  Ib/Mbbl,  Du  Pont  RP-2  ,  Lot  333 


Test  duration,  min  51 

Fuel  throughput,  gal  995 

Average  rate,  gpm  19.5 

Time  0  min 

Meter  reading,  gal  298 

Screen  AP,  psi  0 

Cleanup  AP,  psi  D 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/ cm 

Analyses  on  injection  water: 

Time 

Solids,  mg/liter 
PH 


Calculated  dirt  loading,  g  2C6 

Actual  element  weight  gain,  g  i$4 

End  test 

1293 

0 

l 


Pre-test 

kk 

27.4 

Post-tert 

C.2 

7.5 


TABLE 


1Z3.  SINGLE- ELEMENT  LOOP  TEST  NO.  1 6?  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

me /liter 

Influent  fue’ 

min 

SSL. 

Infl. 

Effi. 

Solids 

Free  water 

temperature.  *F 

0 

4.6 

0 

1 

eo 

5 

5.o 

0 

1 

0.09 

0-1 

80 

10 

5.5 

0 

1 

80 

15 

7.4 

0 

1 

80 

20 

10.0 

0 

1 

80 

25 

13.0 

0 

1 

80 

30 

20.0 

0 

2  (a) 

0.06 

2-3 

30 

35 

13.0 

0 

2 

0.08 

1-2 

80 

40 

13.4 

0 

2 

1-2 

50 

45 

13.5 

0 

2 

1-2 

80 

50 

33.5 

0 

2 

80 

51 

40.0 

0 

3 

0.03  (b) 

7-9 

80 

Schedule; 

Time  .min 

i'.'ater.ffpm 

Solids. c/min 

0-30 

0.002 

5-72 

30-45 

0.2 

— 

45-51 

0.2 

5.72 

(a)  Effluent  Totamitor  peaked  at  a  reading  of  4.  1  ain  after  20  psi. 

(b)  Sample  slightly  hazy. 
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TABLE  124.  SINGLE-ELEMENT  LOOP  TEST  NO.  170  Date:  5  Dec  67 


Loop  00.  3  (A  1/33^ 

Housing:  8*  I.D.  Aluminum 

Element:  Filters  Inc.  I-42C3  Lot  440-A 

Canister:  DoD  type  ] 

\ 

Procedure  no.  13-J 

Fuel  flo* ,  gpm 

20 

Water:  Filtered  t*p  water. 

Fuel  inlet  temperature,  *  F 

30 

Solids;  Fine  AC  Dust. 

Fuel  inlet  pressure,  psi 

70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 

end  of  test. 

Solids  injection  schedule:  5.72  g/min 

from  0  min  to  20  psi,  then  discontinued 

15  min,  then  5.72  tv  min  to  end  of 

test. 

Test  fuel  Jp-5  batch  no.  20 

Date  blended  with  additives:  5  Lsc  67 

*  fresh 

Anti-icing  additive  0.15  vol. 

Dow,  Lot  03187126 

Corrosion  inhibitor  20  lb/Mbbl,  Du  Pent  PP-2  ,  Lot  333 

Test  duration,  min  34 

Calculated  dirt  loading,  g 

194 

Fuel  throughput,  gal  689 

Average  rate,  gpm  20.3 

Actual  element  weight  gain,  g 

214 

Time  0  min 

End  test 

Meter  reading,  gal  320 

10C9 

Screen  AP,  psi  0 

0 

Cleanup  AP,  psi  0 

2 

Analyses  on  influent  fuel: 

Time 

Pre-test 

WSIM,  distilled  water 

35 

IFT,  distilled  water,  dyn/cm 

27.0 

Analyses  on  injection  water: 

Time 

Post-test 

Solids,  mg /liter 

C.l 

PH 

7.9 

ST,  dyn/cm 

71.0 
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TABLE 


124.  SINGLE -ELEMENT  LOOP  TEST  NO.  1?0 


me, 

AP, 

Totamitor 

in 

£iL- 

Infl, 

Em. 

0 

5.0 

0 

1 

5 

5.1 

0 

1 

10 

5.6 

0 

1 

12 

5.9 

0 

1 

15 

6.2 

0 

1 

20 

7.4 

0 

1 

25 

9.5 

0 

2 

30 

13.3  . 

0 

2 

34 

20.0 

0 

9 

34 

40.0 

0 

5 

Effluent,  me /I  iter 
Sollda  Free  wa.tr  (aj 


aeg. 


1.06  (b) 


20-* 

7-10 

5-7 


5-8 


Influent  fuel 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 


Schedule: 


Time. min 
0-34 
34-34 


tfeter  .^jni- 

C.CC2 

0.2 


5.72 


(a)  AEL’S  used  on  this  test  were  commercially  prepared  peds. 

(b)  20  and  40  psi  samples. 


100 


5l° 


: 


£ 


ft 

<1  VT  T 


+4 


20 


40 .  r  lb  86 

Teet  time,  minute* 


roo 


no 


TABLE  125,  SINGLE- ELEMENT  LOOP  TEST  NO.  171  Dare:  6  Dec  67 

Loop  no.  3£Al/fl8)  Housing:  8*  I.D,  Aluminum 

Element::  Filters  Inc.  1-4208  Lot  L,k0-b 
Canister:  d0J)  type  1 

Pfcoiur*  no,  13 -W  Fuel  flow,  gpm  20 

Wafer:  filtered  tap  water.  Fuel  inlet  temperature,  *F  80 

feUde:  Fine  AC  Duet  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0,002  gpm  from  o  m.in  to  20  psi,  then  0.2  gpn  tc 

end  of  test. 


Solids  Injection  schedule:  2,86  g/min  from  0  min  to  20  psi,  then  discontinued 
1$  min.  then  2,86  g/mi a  to  end  of  test. 

Test  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  6  Dec  6? 

Anti-icing  additive  0.15  voi.  %,  Devr,  Lot  03187126 

Corrosion  inhibitor  20  ib/Mbrl,  Du  Pont  B?-2  ,  Lot  333 


Test  duration,  min 

76 

Fuel  throughput,  gal 

1510 

Average  rats,  gpm 

19-9 

Time 

C  sin 

Meter  reading,  gal 

334 

Screen  A?,  psi 

0 

Cleanup  AF,  psi 

0 

Analyses  on  influent 

fuel: 

Time 

VSXM.,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyser  on  injection  waters 
TkAe 

Mil,  W^.'Urtr 

pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  2  it. 

Actual  element  weight  gain,  g  216 


End  test 
1544 

0 

2 


Pre-test 

33 

2M 


Post-test 

0.1 

7.4 

71.0 


tabu:  izs,  lqopA'est  m  i?:  f{CoxA*m 


ime, 

A P/ 

Totaasiitor 

.  ££fkn 

?ln 

■  P&£ 

ML' 

gffl. 

•  $q2M» 

0 

5.1 

0 

-  O' 

- 

5 

5.4 

"  £  ' 

-  o  : 

-  '  JFCg,' 

10 

5-3 

v  o ;  - 

0  7 

15 

5.5 

0 

0  '  . 

50 

5.9 

0 

.0 

'  .■  -  "2 

?5 

6.0 

0  V 

0 

'  ■  '  '  :.t*  i.’ ; 

30 

Sjj. 

0 

'  0 

■  .  '■'*  . 

35 

6.7 

.0 

0 

- 

40 

7.3 

0 

0 

45 

7.9 

:  o 

0 

5o 

8.6 

0 

0 

• '  ■  >  ’•  ~ 

55 

9.3 

c 

0 

cO 

10.4 

0 

0 

65 

11.6 

0 

0 

70 

M.l 

0 

0 

75 

20.0 

0 

0 

o.6o 

76 

40.0 

0 

IS 

o.6l 

M 


3 


17-i9~ 


$r:'- 

m 

M, 

to 

to 

to 

to 

to 

8C 

to 

to 

90 

80 

SO 

■90- 

$0 


Schedule : 


Time .mla 
O-o 
75-76 


C.0C2 

C,*  • 


TAB1E  126,  jEMCIJD-EDSMEKT  DOOP  TEST  MO.  172  Date:  7  Dec  67 

Housing:  8"  l.D.  Aluminum 
Element:  Filters  lac.  1-4208  Lot  44C-A 
Cardstar:  DaD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *  F  3 

Fuel  inlet  pressure,  psi  70 

Water  injectl©®  schedule:  p.,oo2  gpm  from  C  min  to  20  pai,  th^a  0,2  gpm  to 
end  of  toot. 

Solids  inje-Ction  a.ghadall!s:  5-72  f/adu  from  0  min  to  20  pai,  then  discontinued 
15  mia.  then  5,72  g/mia  to  end  of  test. 


*«e-  3(A1/3S  ) 


J^c^edtire  a®.  13-J 
Wafoars  Fllteassfi  tsj>  aster, 
Solids:  ?i*»  AC  Dust. 


Tent  fuel  JP-5  batch  no,  20  ,  fresh 

Hftte  blended  with  additives:  7  Dee  67 

Aoti-4ei»g  additive  0.15  vcL  Dow,  Dot  03137126 

Corrosion  inhibitor  7  lb/Mbbl,  jjy  Port  3P-2  ,  Dot  333 

Tent  duration,  min  45  Calculated  dirt  loading,  g 

Fuel  throughput,  gal  $3?  Actual  element  weight  gain,  g 

Average  rate,  gpm  20.2 


Time  0  min  Ead  test 

Meter  reading,  gal  300  1207 

Scr  een  AP,  pci  1  1 

Cleanup  &P,  psi  0  0 

Analyses  on  influent  fuel: 

Time,  Pre-test 

WS1M,  distilled  water  39 

IFTj  distilled  water,  dyn/cm  30.6 


257 

255 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cna 


Post-test 

0.0 

7.6 

71.6 
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TABLE  127.  SINGLE-ELEMENT  LOOP  TEST  NO.  1?3  Date:  11  Pec  6? 

Loop  no.  Housing:  8*  I.D,  Aluminum 

Element:  Filters  Inc.  I -4*08  Lot  440-^ 
Canister:  DoD  type  1 

Procedure  no.  13“^  Fuel  flow,  gpm  20 

Water;  Filtered  tap  water.  Fuel  inlet  temperature,  *F  70 

Solids:  Fine  AC  Dust.  Fuel  inlet  pressure,  psi  30 

Water  injection  schedule:  0.002  gpa  from  o  r.in  to  20  psi,  then  0.2  gpm  to 
and  or  test. 

Solids  injection  schedule;  2.86  g/m.ln  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  2.86  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  11  Dec  67 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03137126 

Corrosion  inhibitor  7  Ib/Mbbi,  Du  ^ont  HP-2  ,  Lot  333 


Test  duration,  min  89 

Fuel  throughput,  gal  1787 
Average  rate,  gpm  20,1 

Time  Q  mia 

Metrr  reading,  g  1  301 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyr./cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  254 

Actual  element  weight  gain,  g  255 


End  test 
2038 

l 


Pre-test 

49 

30.5 


Post-te«t 
C.  1 
7.5 
71.4 
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TABLE  127.  SINGLE- ELEMENT  LOOP  TEST  NO.  173{Cont'd) 


Time, 

AP, 

Totamitor 

Effluent.  mg /J  iter 

Influent  fuel 

min 

£2i_ 

Infl,  Effl, 

Solid*  Free  water 

temperature.* 

0 

4.5 

0  0 

80 

5 

4.7 

0  0 

neg.  1-2 

80 

10 

4.3 

0  0 

80 

15 

4.9 

0  c 

80 

20 

5.0 

0  0 

80 

25 

5.2 

0  0 

80 

30 

5.5 

0  0 

80 

35 

5.9 

0  0 

80 

40 

6.2 

0  0 

sc 

45 

6.6 

0  0 

80 

50 

7.1 

0  0 

80 

55 

6o 

7.6 

3.2 

0  0 

0  0 

50 

SO 

65 

9.0 

0  0 

8C 

70 

9.9 

0  0 

so 

75 

12.1 

0  0 

80 

80 

12.8 

0  0 

80 

35 

16.0 

0  0 

So 

39 

20.0 

0  1 

2-3 

80 

39 

40.0 

0  24 

1.08  (a)  18-20 

80 

Schedule : 

Time  .min 

0-39 

89-89 

Water. com 

0.002 

0.2 

5fll  i^s.r/min 

2.36 

(e)  20  &  40  psi  sample  due  to  time;  also  AO  Dust  present  on  test  membrane. 


-  ' '  ./f} '?*&  V*s  :':j . . ;.  . .  ^  ^  y  -  >  ?ci 


*  | 

n 
1 1 


m 


TABLE  128.  SINGLE-ELEMENT  LOOP  TEST  NO.  174  Date:  12  Dec  6 7 


Loop  no.  3  (A  1/33) 


Housing:  8*  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 


Procedure  no.  13-C  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  *F  30 

Solids:  1:1  Fine  6  Coarse  AC  Dust  by  wt.  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 
end  of  test. 

Solids  injection  schedule:  5*72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 


Tert  fuel  JP-5  batch  no.  20  , fresh 

Date  blended  with  additives:  12  Dec  6? 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  031S7126 

Corrosion  inhibitor  16  lb/Mbbl,  Du  Pont  AFA-1 


.Lot  37 


Test  duration,  min  50 

Fuel  throughput,  gal  10C5 
Average  rate,  gpm  20.1 

Time  0  min 

Meter  reading,  gal  30G 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 

Analyses  cn  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distillod  water,  dyn/cm 

Analyser  on  injection  water: 

Time 

Solids,  mg /liter 
pH 

ST.  dyn/cm 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


3ad  test 
1305 
1 
C 


Pre-teat 


Post-test 
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TABLE  128.  SINGLE- ELEMENT  LOOP  TEST  NO.  174  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent 

ms /liter 

Influent  fuel 

min 

SSL. 

Infl. 

Effl. 

Solids 

Free  water 

temperature.  * 

0 

4.1 

0 

0 

80 

5 

4.4 

0 

0 

0.01 

0 

30 

10 

4.8 

0 

0 

80 

15 

5.3 

0 

0 

30 

20 

7.5 

0 

0 

30 

25 

11.0 

0 

0 

80 

30 

16.5 

0 

0 

80 

32 

20.0 

0 

o  (a) 

0.16 

1-2 

80 

37 

20.5 

0 

4 

0.01 

U-15 

80 

42 

20.5 

0 

5 

9-10 

80 

47 

20.2 

0 

5 

9-10 

30 

50 

40.0 

0 

i-. 

0.12 

12-13 

30 

Schedule : 

Time. min 

Water .vDm 

Solids.p/min 

0-S2 

0,002 

5.72 

32-47 

0.2 

---- 

47-5C 

0.2 

5.72 

la)  Initial 

time  of  peaking  started  at 

20  psi,  and 

lasted  for  a 

period  of  100  *ec. 

Also  a 

peak  value 

of  6  occurred  at 

70  sec. 

#2 


■  #  . 


M$L-$ 

maxstiw  "Tfian  ii* 


m<U  Bl'Wr  SWUM* ■awnwa.'wwtf —to,- 


TABLE  129.  SINGLE-ELEMENT  LOOP  TEST  NO.  175  Date:  13  Dec  6? 


Loop  no.  3(A1/SS) 


Housing:  3*  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 


Procedure  no.  13.0  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  *F  30 

Solids:  1:1  Fine  &  Coarse  AC  Dust  by  wt.  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 
end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  nin,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  20  ,  fresh 

Date  blended  with  additives:  12  Dec  67 
Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  Cjl8?l?6 


Corrosion  inhibitor  16 

Test  duration,  min  49 
Fuel  throughput,  gal  982 
Average  rate,  gpm  2C.0 

Time  0  min 

Meter  reading,  gal  298 
Screen  AP,  psi  0 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
1FT,  distilled  water,  dyn/cm 


lb/Mbbl,  Du  Pont  A  FA-1 


,  Lot  37 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


End  test 

1230 

0 

0 


Pre-test 

66 

23.4 


194 

156 


Analytes  on  injection  water: 
Time 

Solids,  mg /liter 
PH 

ST,  dyn/cm 


Post-test 

0.2 

7.5 

72.1 
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TABLE 


129  .  SINGLE -ELEMENT  LOOP  TEST  NO.  173  (Cont'd) 


Time, 

min 


AP, 

£*i_ 

4.5 

4.7 


Totamitor 
Infl.  Effl. 


Effluent,  mg /liter 
Solid*  Free  water 


10 

5.2 

0 

0 

15 

6.2 

0 

0 

20 

8.6 

0 

0 

25 

12.2 

0 

0 

30 

18.9 

0 

0 

31 

20.0 

0 

c  (a) 

0,10 

0-1 

36 

20.4 

0 

3 

neg. 

7-8 

41 

20.5 

0 

4 

10-12 

46 

21.5 

0 

4 

15-16 

49 

40.0 

0 

9 

0.01 

8-10 

Influent  fuel 


Schedule; 


Time. min 

0-31 

31-46 

46-49 


ater.^t 

0.002 

0.2 

0.2 


(a)  Initial  time  of  peaking  started  at  20  psi,  and  lasted  for  90  sec.  Also  *  peak 
value  of  4  occurred  at  67  sec.  The  second  peaking  occurred  15  ®in  after  20 
psi  and  lasted  for  a  period  of  mia.  A  peak  value  of  20  waa  reached  2  min 
later. after  20  psi  ♦  15  min. 


Te*t  time,  minut«* 
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TABLE  UO.  SINGLE-ELEMENT  LOOP  TEST  NO.  176  Date:  1 9  Dec  67 


Loop  no.  3 (A  1/33) 


Housing:  3*  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  440 -A 
Canister:  DoD  type  1 


Procedure  no.  13-J 
Water:  Filtered  tap  vater. 
Solids:  Fine  AC  Dust 


Fuel  flow,  gpm 

Fuel  inlet  temperature,  *F 

Fuel  inlet  pressure,  psi 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 

end  of  test. 

Solids  injection  schedule:  5.72  g/mia  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/mln  to  end  of  test. 


Test  fuel  JP~5  batch  no.  21  r  fresh 

Date  blended  with  additives:  18  Dec  67 

Anti- icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  9  lb/Mbbl,  Un Ivors  1  Oil  Products  ,  Lot  C02C 

Unicor'M* 


Test  duration,  min  36 
Fuel  throughput,  gal  710 
Average  rate,  gpm  19.7 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


Time  0  min 

Meter  reading,  gal  300 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
1FT,  distilled  water,  dyn/cm 


End  test 
1010 
1 


Pre-test 

53 

33-3 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


Post -test. 


TABLE  130.  SINGLE. ELEMENT  LOOP  TEST  NO.  176  (Coat'd) 


Time, 

Totamitor 

Effluent,  mr/liter 

Influent  fine  1 

min 

ssL.  '  1 

Infl, 

Effl. 

Solid*  (a)  Free  water 

tgffiPfrafljye/.F 

0 

5.0 

0 

0 

so 

5 

5.0 

0 

0 

0.c8 

0 

30 

10 

5.4 

0 

0 

8  0 

15 

6.6 

0 

0 

80 

20 

8.2 

0 

0 

30 

25 

’1.9 

c 

c 

20 

50 

20.0 

0 

l  -0)  ‘ 

0.04 

1-2 

30 

35 

33.5 

0 

1 

0.01  (c) 

2-3 

30 

36 

40.0 

0 

1 

4-5 

so 

Schedule: 

Time. min 

Water .n cm 

Sol  id’'.<?/s:in 

0-35 

C.  002 

5.72 

35-56 

0.2 

(a) 

Dust  present  on 

test  membranes. 

(b)  At 

20  psi  45  sec. 

Effluent  Totamitor 

begen  to  climb 

and  lasted  for  a  period 

of 

75  sec.  Also  at 

20  psi 

♦  60  sec  a 

peak  ralue  of  5 

was  reached. 

(c)  20 

psi  -*•  5  n:ia  &  40 

psi  sample,  due  to 

time  interval. 

Te*t  time,  minute* 
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TABLE  131.  SINGLE- ELEMENT  LOOP  TEST  NO.  177  Date;  1?  too  b? 


Lm#  no.  3(A1/SS) 


Procedure  do.  ljJ-J 
Water;  filtered  tap  water. 
Solids:  Fla*  AC  Oust. 


Housing:  8*  X.D.  Aluminum 

Element:  Filters  Inc.  1-4206  Lot  440-A 

Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  30 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  ala  to  20  psi,  then  0.  '  gpra  to 
end  of  teat. 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  Bio.  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  21  ,  fresh 

Date  blended  with  additive  a:  19  2ec  67 

Anti-icing  additiv*  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  9  lb/Mbbl,  Universal  Oil  Products  ,  Lot  0020 

Unicor'M" 


Test  duration,  min  50 
Fuel  throughput,  gal  1CC1 
Average  rate,  gpm  20.0 


Time 


0  min 


Meter  reading,  gal  J22 

Scrtien  &P,  psi  0 

Cleanup  AF,  psi  0 

Analyses  on  influent  fuel: 

Tim* 

W5IM.  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analytes  on  injection  water; 

Time 

Solid*,  mg/liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g 
Actual  clement  weight  gain,  g 


End  test 

1323 

C 

l 


Fre-test 

60 

32.7 


Post-teat 

0,4 

7.7 

71.7 


TABLE  i  31.  SINGLE- ELEMENT  LOOP  TEST  NO.  ir?(Cottfd) 


Time, 

AP, 

Tofamilor 

Effluent. 

m* /liter 

Influent  fuel 

min 

usL. 

fed. 

gffl. 

Solids 

Free  water 

temperature. #F 

0  ” 

4.1 

0 

0 

80 

5 

4.3 

0 

0 

0.00 

0-1 

so 

10 

4.6 

0 

0 

so 

so 

1C 

5.0 

0 

0  * 

20 

5.5 

0 

c 

so 

25 

6.0 

0 

0 

80 

30 

7.5 

0 

1 

80 

35 

9.4 

0 

1 

80 

40 

12.3 

0 

1 

3C 

45 

20.0 

0 

1  (ft) 

c.31 

4-5 

80 

5o 

40.0 

0 

27 

0.17 

2C-*- 

80 

Schedule . 

Time .min 

MgjL££3i 

0-45 

0.002 

5.72 

4.5-50 

0.2 

is)  Effluent  Totamitor  began  to  climb  45  sec  after  20  ps i ,  and  lasted  for  a 
period  of  1  min.  A  peak  value  of  If  was  reached  75  see  after  20  ps i. 


Te«t  time,  minute* 


TABLE  132.  ttNCLE-ELEMENT  LOOP  TEST  NO.  178  Date:  20  Dec  6? 


Loop  bo.  3U1/S3) 


Housing:  8"  X.D.  Aluminum 

Element:  Filters  lac.  I-420&  Lot  li^Q-4 

Canister:  DcD  type  1 


Procedure  no.  13-J 

Wa'  r:  Filtered  tap  *ats~. 

Solids:  Floe  AC  Dust 


Fuel  flow,  gpm 

Fuel  inlet  temperature,  *F 

Fuel  inlet  pressure.  psi 


Water  injection  schedule:  0.002  gp®  from  0  ,min  to  20  psi,  then  0.2  gpm  to 
end  of  test,  v 

Solids  injection  schedule:  5*72  g/mia  from  0  min  to  20  psi,  then  discontinued 
15  mia,  then  5.72  p/»i a  to  end  of  test. 


Test  fuel  JP-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  19  Oee  &7 

Anti-icing  additive  0.15  voi.  %,  Dow,  Let  05137126 

Corrosion  inhibitor  20  lb/Mbbl,  Oairersal  Oil  Products  ,  Lot  CC2C 

Dnicor  *K* 


Test  duration,  min  26 

Fuel  throughput,  gal  517 

Average  .ate,  gpm  I9.9 

Time  0  min 

Mete,  readinj  gal  298 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 

Analyses  on  influert  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


Calculated  dirt  li.  ding,  g 
Actual  element  weight  gain,  g 


End  test 

915 

0 

0 


Pre-test 

32 

26.5 


Analyses  on  injection  water: 
Time 

Solids,  mg  Alter 
pH 

»T,  dya/cm 


Post-teat 


TABLE  1 J2-  £2J#GLE-  ELEMENT  LOOP  TEST  KO.  1?6 


Time, 

AF, 

TeCsmitor 

min 

jgj.  - 

jag. 

EffL 

0 

4-8 

0 

0 

5 

5-2 

0 

0 

10 

6.6 

0 

0 

15 

6-4 

f> 

c 

20 

12.4 

0 

0 

24 

20.C 

0 

i  ;*) 

26 

4C-0 

0 

?i 

Schedule : 

0-24 

24-26 

Q.iM.  2-3  Sfl 

5*0 

80 

So 

0.52  <b)  3-4  so 

20+  8e 


fot»r.«an  Solida^/efri 

0-002  5.72 

0-2  — — 


(a)  Effluent  Totamitor  began  to  climb  at  20  pa i  t  4c  nee  «ad  lasted  for  £  period 
af  50  sec.  Also  a  peak  value  of  34  occurred  at  45  s*s  into  tbi*  period. 

(b)  20  A  40  psl  sample  due  to  tine  interval.  Also  A 4  Dost  present  an  test  r*™- 
Orane. 


T**;  time,  m  tattle* 


TABLE  113,  SINGLE-ELEMENT  LOOP  TEST  NO.  179  Date:  21  Dec  67 

I-oop  no.  3(A.1/S3)  Housing:  8"  I. D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 

Procedure  no.  13-J 
Water:  Filtered  tap  water. 

Solids:  Fine  AO  Dust. 

Water  injection  schedule:  0.00''  gpm  from  0  mm  to  20  psi,  then  C.2  e?m  to 

end  of  test. 


Fuel  Dow,  gpm  20 

Fuel  inlet  temperature,  *F  30 

Fuf;i  inlet  pressure,  psi  70 


Solids  ii.jection  schedule:  3.72  g/tain  from  0  min  +.0  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 


217 

2C2 


Time  0  min  End  test 

Meter  reading,  gal  300  1055 

Screen  AP,  psi  1  1 

Cleanup  AP,  psi  0  0 

Analyses  on  influent  fuel: 

Time  Pre-test 

WStM,  distilled  water  40 

IFT,  distilled  water,  dyn/cm  24.7 


Test  fuel  JP-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  20  Dec  67 

Anti-icing  additive  0.15  vul.%,  Dow,  l  ot  03i37126 

Corrosion  inhibitor  20  Ib/Mbbl,  Universal  Oil  Products  ,  Lot  0020 

Uniccr"M“ 

Test  duration,  min  38  Calculated  dirt  loading,  g 

Fisai.  throughput,  gal  755  Actual  element  weight  gain,  g 

Aiu^age  rate  gpin  19.9 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
pH 


AP,  £8i 


TABLE  133.  SINGLE -ELEMENT  LOOP  TEST  NO.  179  (Coat'd) 


Time, 

AP, 

Totamitor 

Effluent. 

mg/liter 

Influent  fuel 

min 

££L_ 

InH. 

EfP 

Solids 

Free  water 

temperature.  *F 

0 

4.4 

0 

0 

80 

5 

4.6 

0 

0 

0.14 

0-1 

80 

10 

4.9 

0 

0 

80 

15 

5.5 

0 

0 

80 

20 

6.4 

0 

1 

90 

25 

7.1 

0 

1 

80 

30 

9.4 

0 

1 

80 

:5 

15.2 

0 

2 

80 

37 

20.0 

0 

2  (b) 

c.95  (c) 

20+ 

30 

33 

40.0 

0 

5 

30 

Schedule : 

Time 

.min 

Water.c pm 

Solids 

,^/min 

0-37  0.002  5. 72 

37-38  0.2  - 


(a)  AT  Dust  present  on  test  membranes. 

(b)  Effluent  Totamitor  began  to  climb  IC  sec  after  20  psi  and  lasted  for  2C  sec. 
A  peak  value  occurred  at  the  end  of  this  20  sec  period  which  was  5. 

(a)  20  &  40  psi  sample,  due  to  time  period. 
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TAB2JE  134.  SINGLE-ELEMENT  LOOP  TEST  NO.  190  Date:  5  Jan  68 


Loop  no.  3(A1/SS) 


Housing:  8"  I.D.  Aluminum 

Element:  Filters  Inc.  1-42^8  Lot  440-A 

Canister:  DoD  type  1 


Procedure  no.  13-0  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water  Fuel  inlet  temperature.  *F  30 

Solids:  1:1  Fire  A  Coarse  AC  Dust  by  wt  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 
end  of  test. 

Solids  injection  schedule:  5*72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  4  Jan  68 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot03lS7126 

Corrosion  inhibitor  9  lb/Mbt>l,  Universal  Oil  Products  ,  Lot  0020 

Unicor'M" 


Test  duration,  min  52 

Fuel  throughput,  gal  1032 
Average  rate,  gpm  19.8 

Time  0  min 

Meter  reading,  gal  298 

Screen  AP,  psi  0 

Cleanup  AP,  psi  C 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


End  test 
1330 
0 


Pre -test 

73 

32.9 


Fost-te-.t 

0.2 

7.9 

70.1 


g&f® K; 
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TABLE  134.  SINGLE- ELEMENT  LOOP  TEST  NO.  180  (Cont»d) 


Time. 


Totamitor 


Effluent,  me /liter 


Free  water 


Influent  feel 
n 

a 


10.8 

14.7 

0 

0 

0 

0 

80 

80 

20.0 

0 

1  <•) 

0,io  (b) 

1-3 

80 

20.6 

0 

0 

1-3 

8C 

21.0 

0 

2 

1-3 

80 

21.2 

0 

1 

1-3 

80 

30.2 

0 

l 

1 

80 

40.0 

0 

3 

0.11 

2-3 

80 

Schedule : 


Tine .min 

0-33 

33-48 

48-52 


Water  .spin 
0.002 
0.2 
0.2 


5.72 

5.72 


(a)  Initial  tire  of  peaking  started  at  20  pri  25  soc  and  lasted  for  a  period 
of  30  sec.  A  peak  value  of  4  occurred  at  20  psi  ♦  40  sec. 

(b)  Sample  cloudy  when  pulled. 
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TABLE  135.  SINGLE-ELEMENT  LOOP  TEST  NO.  181  Date:  9  J«n  68 


Loop  no.  3U1/SS)  Housing:  8*  X.D.  Aluminum 

Element:  Filterd  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 

\ 

Procedure  no.  13-0  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  *F  30 

Solids:  1:1  Fine  4  Coarse  AC  Dust  by  wt  Fuel  inlet  pressure,  psi  70 

v 

Water  injection  schedule:  0.C02  gpm  from  0  min  to  20  psi.  then  0.2  gpm  to 
end  of  test. 

Solids  injection  schedule:  5*72  g/min  from  0  rain  to  20  psi,  then  discontinued 
15  min,  then  3*72  g/min  to  end  of  test. 


Test  fuel  JP-5 

batch  no.  21  .fresh 

Date  blended  with  additives: 

9  Jan  68 

Anti-icing  additive  0 

.15 

vol.  %,  Dow,  Lot  C3187126 

Corrosion  inhibitor 

9 

lb/Mbbl,  Universal  Oil  Products  ,  Lot  C020 
Unicor*M* 

Test  duration,  min 

67 

Calculated  dirt  loading,  g 

Fuel  throughput,  gal 

1345 

Actual  element  weight  gain,  g 

Average  rate,  gpm 

20.1 

Time 

0  min 

End  test 

Meter  reading,  gal 

300 

1645 

Screen  AP,  psi 

1 

1 

Cleanup  AP,  psi 

0 

0 

Analyses  on  influent  fuel: 

Time  Pre-test 

WSIM,  distilled  water  67 

IFT,  distilled  water,  dyn/cm  36.6 


Analyses  on  injection  water: 
Time 

Solids,  mg  /liter 
pH 


Post-test 

0.4 

8.0 


297 

226 


47-04 

6^-67 


(a)  Initial  tine  of  peaking  started  at  20  psi  ♦  40  sea,  and  lasted  for  a  period 
of  65  sec.  A  peak  reading  of  37  occurred  at  3 5  sec. 
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TABLE  136,  SINGLE-ELEMENT  LOOP  TEST  NO.  182  Date:  10  Jan  68 

Loop  no.  3(A1/SS)  Housing:  8*  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 

Procedure  no.  13-0  Fuel  flow,  gpm  20 

Witter:  Filtered  tap  water.  Fuel  inlet  temperature,  *F  80 

Solids:  1:1  Fine  *  Goerse  AC  Dust  by  wtFuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm  to 
end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5 *72  g/min  to  end  of  test. 


Solids,  mg /liter 
pH 

ST,  dyn/cm 


0.3 

8.0 

72.2 


Test  fuel  JP-5 

batch  no.  21  ,  fresh 

I 

Date  hlended  with  additives: 

9  Jan  63 

Anti- icing  additive 

0.15 

vol.  %,  Dow,  Lot  03I87126 

1 

Corrosion  inhibitor 

20 

lb/Mbbl,  Universal  Oil  Products  ,  Lot  0020 

Uaicor*M* 

Test  duration,  min 

48 

Calculated  dirt  loading,  g 

269 

Fuel  throughput,  gal 

964 

Actual  element  weight  gain,  g 

227 

Average  rate,  gpm 

20.1 

Time 

0  min 

End  test 

j 

Meter  reading,  gal 

300 

1264 

Screen  AP,  psi 

0 

C 

: 

Cleanup  AP,  psi 

0 

1 

Analyses  on  influent  fuel: 

Time 

Pre-test 

WSIM,  distilled  water 

33 

i  * 

IF?,  distilled  water. 

dyn/cm  25.0 

I 

Analyses  on  injection  water: 

j, 

Time 

Post-test 

i ' 

TABLE 


SINGLE- ELEMENT  LOOP  TEST  NO.  182  (Coat'd) 


Time,  AP,  '  Totamitor 
min  p*i  M,  Effl. 

o  4.5  o  o 

5  4.7  o  o 

lo  4.8  0  0 

15  5.1  o  o 

2  o'  5.5  o  o 

25  6.2  o  o 

30  7.2  0  0 

35  9.0  o  o 

40  12,2  0  0 

45  17.2  o  1 

47  20.0  0  1  (a) 

48  40.0  0  24 


Influent  fuel 


Solid*  Free  water 


0.26  (b)  10-12 

20«- 


Schedule: 


Time. min 
0-47 
47-48 


0.002 

0.2 


(a)  Effluent  Totamitor  started  to  climb  at  20  pai  ♦  30  see  and  lasted  for  a 
period  of  50  sec.  at  which  time,  it  also  showed  a  peak  value  of  24. 

(b)  20  &  40  pai  samples. 
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TABLE  137.  SINGLE-ELEMENT  LOOP  TEST  NO,  183  Date:  n  Jan  66 

Loop  no.  3UI/SS)  Housing:  8*  I. D.  Aluminum 

Element:  Filters  Inc,  1-4,208  Lot  440-A 
Canister:  DoD  type  1 

Procedure  no.  13-0  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  *F  80 

Solids:  1:1  Fin?  *  Coarse  AC  Dust  by  wtFuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  £  viia  to  20  psi,  then  0.2  gpm  to 

end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  rail.  to  20  psi,  then  discontinued 
15  min*  then  5*72  g/min  to  end  of  test. 


Test  fuel  JP-5 

batch  no.  21  .fresh 

Date  blended  with  additives: 

11  Jan  68 

Anti-icing  additive  0.15 

vol.%,  Dow,  Lot  03137126 

Corrosion  inhibitor 

20 

lb/Mbbl,  Universal  Oil  Products ,  Lot  0020 

Unicor*  IT- 

Test  duration,  min 

23 

Calculated  dirt  loading,  g 

126 

Fuel  throughput,  gal 

465 

Actual  demon,  wuight  gain,  g 

136 

Average  rate,  gpm 

20.2 

Time  0  min 

Meter  reading,  gal  520 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 
Time 

WSIM,  distilled  wat* 
XFT,  distilled  water, 

Analyses  on  injection  water; 
Time 

Solids,  mg/Uter 
ST*  dyn.  cro 


*  Pre-test  w«e  discontinued  due  to  feulty  waters  because  grease  was  found  in 
hgO  inaction  tank.  The  HjO  injection  wee  then  riushed  with  i*opropauol  for 
20  min*  and  rinsed  with  tap  BgO  for  30  »tn.  Total  tiaa  of  shutdown  wus  1  hr. 
Pre-teat  won  then  run  for  an  extra  l l  min  to  sake  sure  that  ail  grease  wee  out 
of  injection  a,  .  ter.  Total  pre-teat  ties:  25»la. 


Post-test 

0.3 

7-3 

71.2 


374 
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TABIJE  137.  SINGLE -ELEMENT  LOOP  TEST  NC,  I83  (Cont‘d) 


rime, 


Totamitor 


mismm 


Effluent,  mg /liter 
Free  watei 


Influent  fuel 


ICTTFTHlvR* 


Schedule: 


Time.,  rajs 
0-22 
22-23 


Water .gpm 

0.C02 

0.2 


5.72 


(a)  Eff  lueht  Totamitor  began  to  .el  a;  20  psi  30  sec  for  a  period  of  30  sec 
at  which  ii me,  a  petic  valtw  of  63  occurred, 

(b)  20  ft  40  psi  sample. 
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TABLE  138.  SINGLE-ELEMENT  LOOP  TEST  NO.  184  Date:  15  jr«n  68 


Loop  no.  5(11/33) 


PvAMdnH  no.  134 
Water:  filtered  tap  eater. 
Solids:  Coarse  AC  Dost. 


Housing:  8*  I.D.  Aluminum 

Element:  Filters  lac.  1-4208  Lot  440-A 

Canister:  DoD  typj  l 

Fuel  flour,  gpm  20 

Fuel  inlet  temperature,  *  F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  .min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JP-5 

batch  no.  21 

,  fresh 

Date  blended  with  additives: 

15  Jan 

68 

Anti- icing  additive  0 

vol.  %, 

Dow, 

Lot 

Corrosion  inhibitor  0 

Ib/Mbbl. 

Surfactant  1.0  ng/liter  (0. 

■35  lb/fcbbl)  Petronate  L  (Witcn).  Lot  6S1079 

Test  duration,  min 

29 

Calculated  dirt  loading,  g 

160 

Fuel  throughput,  gal 

581 

Actual  element  weight  gain, 

g 

120 

Average  rate,  gpm 

20.0 

Time 

0  min 

End  te=t 

Meter  reading,  gal 

600 

1181 

Screen  AP,  psi 

0 

0 

Cleanup  AP,  psi 

0 

0 

Analyses  on  influent  fuel: 

Time 

Unin. 

After  Add.  Inj. 

Pre-test* 

Post -test 

WSIM,  distilled  water 

95 

59 

35 

35 

IFT,  distilled  water. 

dyn/cm 

41.2 

38.2 

40.2 

39.2 

Analyses  on  injection  water: 

Time 

Post -teat 

Solids,  mg/liter 

0.4 

pH 

7.4 

ST,  dyn/cm 

72.2 

*  Pre-list  see  run  ea  extra  1  min,  bypassing  test  housing,  due  to  e  Effluent  Tot¬ 
em  tar  rending  of  9. 


TABLE  138  ,  SINGLE- ELEMENT  LOOP  TEST  NO.  184  (Coat'd) 


Time, 

AP, 

Totamitor 

Effluent, 

mg/ liter 

Influent  fuel 

min 

Infl. 

Effl. 

Solids  f«  3  Free  water 

temperature.*! 

0 

3-9 

0 

1  (b) 

to 

5 

4.1 

0 

5 

1.13  <J) 

4-5 

80 

8 

4-3 

0 

13 

19-20 

80 

10 

4-4 

0 

24 

80 

13 

4-6 

2 

33 

80 

15 

5-o 

2 

46 

80 

20 

6.2 

5 

56 

8.51  (0) 

20+ 

80 

25 

10.2 

6 

72 

80 

27 

14.5 

7 

31 

0-1 

80 

28 

20.0 

8 

77 

8.32  .*) 

20+ 

Bo 

29 

40.0 

9 

100+ 

1  w  O'*-  4  ♦ 

80 

idule : 

Time.tnin 

foterjflfim 

0-23 

0.002 

5.72 

28-29 

0,2 

---- 

(a)  AC  Dust  present  on  test  membranes. 

(t)  40  sec  after  water  and  solids  injection  Effluent  Totamitor  began  to  rise. 

Beak  values  of  :  73  at  20  min  15  sac.  90  at  26  min  15  sec,  27  at  26  ^in  5C  see, 
and  100+  n  28  min  20  sec,  40  psi.  Interval  lasted  23  min  20  sec. 

(c)  Slightly  cloudy. 

(d)  Special  sample. 

(e)  Qt  sample. 
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TABLE  i  39  ,  SINGLE-ELEMENT  LOOP  TEST  NC.  135'  Bate:  17  Jan  68 


Loop  no.  3U1/SS) 


Housing:  6*  I.D.  Alumint 

Element:  Filters  Inc.  1-4208  lot  440-A 

Canister:  OoD  type  1 


Procedure  no.  13  A  Fuel  flow,  gpm  20 

Water:  Filtered  tap  sater .  Fuel  inlet  temperature,  *F  30 

Solids:  Coarse  AC  Puat.  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  osi,  then  0.2  g1'**  to 
end  of  test. 


Solids  injection  schedule:  5.72  g/raia  from  0  mia  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/m  n  to  eou  of  test. 


Test  fuel  JP-5  batch  no.  21  ,  fresh 

Bate  blended  with  additives:  16  Jan  66 
Anti  'Icing  additive  0  vol.  %>,  Dow,  Lot 

Corrosion  inhibitor  0  lb/Mbbl, 

Surfactant  0.2  ng/litcr  (0.07  Ib/Mbbl)  Petronate  L  (VLtcn),  Lot  6S107? 


Teat  duration,  min  44 

Fuel  throughput,  ^al  877 

Average  rate,  gpm  19.9 

Time  0  min 

Meter  reading,  gal  1199 

Screen  AF,  psi  0 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  v/ater 
J**T,  distilled  water,  dyr./cm 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


End  test 
2076 
0 
0 


Uaia.  After  Add.  Inj.  Pre-test* 

95  55  5  9 

42.2  40.9  45.9 


229 

220 


t 


Post.-tect 

69 

42.9 


Analytes  on  injection  water: 
T  ime 

bolide,  mg/liter 
pH 

ST,  ,yn  tr 


n,4 
7.5 
71.  ( 


♦Fra-  teat  extended  an  eitrs  45  min  due  t~  •  Indio*:  in  of  water  by  Effluent  To  tern  i  tor . 


TABLE 

139.  SINGLE- ELEMENT  LOOP  TEST  NO.  1$5  (Coat'd) 

Time, 

AP, 

Totamitor 

Effluent,  ma/Uter 

Influent  fuel 

min 

pai 

Infl.  Effl. 

Solids fal  Freewater 

temperature,  *F 

0 

3.7 

0  2 

80 

5 

3,4 

0  4 

O.64  1-2 

30 

10 

4<  j 

0  20 

80 

15 

4.6 

0  27 

80 

20 

5.8 

0  33 

80 

2; 

*.4 

l  37 

60 

25 

0.0 

2  38 

80 

30 

10.4 

2  44 

80 

32 

11.5 

3  57 

0 

80 

35 

13.7 

3  56 

80 

40 

20.0 

4  64  (b) 

li.73  (c)  20+++ 

80 

44 

40.0 

8  100+ 

1.53  •  20+++ 

80 

Schedule: 

XAfflE 

Wkter^gaB 

o-4" 

0.002 

5.72 

40-44 

0.2 

---- 

(a)  AC  Dust  present  on  filter  membranes. 

(b)  At  20  pai  +  15  sec, Effluent  Totamitor  began  to  climb,  and  reached  a  peek  value 
cf  iOOt,  5  see  later.  At  which  time  the  Effluent  Totamitor  va«  turned  off. 

(c)  Q,t.  samples. 


TABLE  UO.  SINGLE-ELEMENT  LOOP  TEST  NO.  186  Date:  22  Jan  68 


Loop  no.  3(&1/SS) 


Procedure  no.  13*4 
Water:  Filtered  tap  wet-ir. 
Solids:  Course  AC  Dust. 


Housing:  8*  X.D.  Aluminum 

Element:  Filters  Ino.  1-4208  Lot  440-A 

Canister:  BoD  type  1 


Fuel  flour,  gpm 

Fuel  inlet  temperature,  *F 

Fuel  inlet  pressure,  psi 


20 

8C 

70 


Water  injection  schedule:  0.0C2  gpm  from  O  min  to  20  psi,  then  0.2  gpm 
to  end  cf  test. 


Solids  injection  schedule:  3*72  g/min  from  0  mia  to  20  p?i,  then  discontinued 
15  min,  then  5*72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  22  Jen  68 
Anti-icing  additive  0  vol.  %,  Dow,  Lot 

Corrosion  inhibitor  0  Ib/Mbbl, 

Surfactant  0.02  mg/liter  (O.CO?  Ib/Mbbl )  Patrons te  L  (Witco),  Lot  6S1079 


Test  duiation,  min  73 

Fuel  throughput,  gal  1450 
Average  rate,  gpm  13.9 

Time  0  mia 

Meter  reading,  gal  295 

Screen  AP,  psi  1 

Cleanup  AP,  pel  0 

Analyses  on  influenc  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  ini ec tin.  water; 

Time 

Solids,  mg /liter 
pH 

ST,  dyn/cra 


Calculated  dirt  losdir£,  g 
Actual  element  weight  gain,  g 


End  test 
1745 
.1 


332 

339 


Unin, 


After  Add .  Inj . 


Post -test 
0.6 
7.7 
71.8 


Pre-test 

91 

41.5 


Post-test 

99 

39.4 


•  Lost  Samples. 
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TABLE  140.  SINGLE- ELEMENT  LOOP  TEST  NO.  186  (Coat'd) 


rinse, 
i  in 


Totamitor 


Influent  fuel 


>«i 

Infl. 

Effl. 

Solids  (m\ 

Free  water  te 

saperatq) 

3*4  . 

0 

0 

- 

80 

4.0 

0 

0 

o.Q5 

0-1 

80 

3.7 

0 

0 

80 

4.1 

0 

0 

80 

4.8 

0 

0 

80 

5.1 

0 

0 

80 

7.5 

0 

0 

80 

8.6 

0 

0 

80 

10.6 

0 

0 

80 

13.5 

0 

0 

80 

17.3 

0 

0 

80 

20.0 

0 

0  (b) 

0.25 

0-1 

80 

20.1 

0 

1 

0.04 

0-1 

80 

19.6 

0 

2 

3-4 

80 

19.5 

0 

1 

2-3 

80 

40.0 

0 

3 

0.20 

5-6 

80 

Schedule : 


Time .mla 

o-53 

53-68 

68-73 


W»  teg  .flap 

0.002 

0.2 

0.2 


(a)  Light  AC  Dust  on  te°t  aentoranes. 

(b)  Peaking  started  a*  20  psi  +  25  sec,  reached  a  peak  value  of  2.45  aee  into  interval 
Interval  for  2  min  30  sec.  Effluent  Totamitor  started  climbing  again  at  20  pal  ♦ 
15  min  30  sec.  peak  value  of  3  occurred  at  4  min  30  sec  into  interval  ,  40  pai. 


TABLE  141 .  SINGLE-ELEMENT  LOOP  TEST  NO.  187  Date:  24  Jan  68 


Loop  no.  3(41/33) 


Housing:  8*  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 

Canister:  DoD  type  1 


Procedure  no.  13 -A 
Water:  Filtered  tap  eater. 
Solid* :  Coarse  AC  Duet. 


Fuel  Dow,  gpm 

Fuel  inlet  temperature,  *F 

Fuel  inlet  pressure,  psi 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5*72  g/min  to  end  of  test. 

Test  fuel  jp-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  23  Jan  68 
Anti-icing  additive  0  vol.  Dow,  Lot 

Corrosion  inhibitor  0  lb/Mbbl. 

Surfactant  0.05  ng/liter  (0.018  lb/Mbbl)  Petronate  L  (Witco/,  Lot  6S1079 


Tsst  duration,  min  65  Ca 

Fuel  throughput,  gal  1313  Ac 

Average  rate,  gpm  20.2 

Time  0  min 

Meter  reading,  gel  298 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 

Analyses  on  intluent  fuel: 

Time  Unin. 

WSZM,  distilled  water  90 

IFT,  distilled  water,  dyn/cm  43.6 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


End  test 
1611 
1 
1 


After  Add .  Inj. 

79 

42.4 


Post-test 

0.2 

7.7 

72.4 


Pre-test 

82 


Poet -test 

96 

43.6 


TABLE  141 .  SINGLE -ELEMENT  LOOP  TEST  NO.  187  (Con^d) 


Time, 

min 

0 

5 

10 

15 

20 

25 

30 

35 

37 

40 

42 

S  . 

52 

55 

6c 

65 


AP. 

£ii— 

3.5 

3.6 
4.0 
4.8 
7.1 
9.5 

12.5 

16.6 
20.0 

17.2 

18.2 
18.3 
13.5 
20.9 
29.2 
40.0 


Totamitor 


Effluent,  mg/liter 
Solids  Free  water 

0.23  0 


5.61  (b) 

0.58 

c„48 


20 

20+ 

15-17 

10-12 


14-16 


Influent  fuel 
temperature.  *F 

30 

82 

50 
80 
80 
80 
80 
80 
80 
80 
81 
80 
80 
30 

51 
80 


Schedule : 


Tims .min 

O-37  " 
37-52 
52-65 


Water  .gpp 

0.002 

0.2 

0.2 


Solida.g/min 

5.72 

5.12 


(a)  Peaking  started  20  psi  +  15  sec.  peak  value  of  71  at  15  sec  into  interval, 
Interval  lasted  3  min  20  sec. 

(b)  AC  Dust  present  on  test  filter  membrane. 


Test  timo,  minutes 
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TABLE  142.  SINGLE-ELEMENT  LOOP  TEST  NO.  188  Date:  25  Jan  68 


Loop  no.  3(A1/SS) 


Procedure  no.  13-A 
Water:  Filtered  tap  water. 
Solids:  Coarse  AC  Dust. 


Housing:  8”  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  44°-A 

Canister:  DoD  type  1 

Fuel  flow,  gpm  2C 

Fuel  inlet  temperature,  *F  8C 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  to  20  psi,  then  0.2  gpm  to  end 
of  test . 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  mia,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  24  Jan  68 
Anti-icing  additive  o  vol.  %,  Dow,  Lot 

Corrosion  inhibitor  0  lb/Mbbl, 

Surfactant  0.05  m g/lioer  (0.016  Ib/rfbbi)  Petroiiate  L  (Witcoj,  Loi  6S1079 


Test  duration,  min 

60 

Calculated  dirt  loading,  g 

25^ 

Fuel  throughput,  gal 
Average  rate,  gpm 

1190 

19.8 

Actual  element  weight  gain,  g 

247 

Time 

0 

End  test 

Met*jr  reading,  gal 

301 

1491 

Screen  AP,  psi 

1 

1 

Cleanup  AP,  psi 

0 

1 

Analyses  on  influent  fuel: 

Time  Unin. 

WSIM,  distilled  water  94 

IFT,  distilled  water,  dyn/cm  42.2 


After  Add.  Inj. 

97 

33.2 


Pre-test  Po 
76 
35.4 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
PH 

ST,  dyn/cm 


Post -test 
0.2 
7.4 


m 


•  Lost  sample. 


uivfl  a 

On  m  ft 


TABLE 

142.  SINGLE- 

ELEMENT  LOOP  TEST  NO.  188  ,(Cont'dj 

Time, 

AP, 

Totamitor 

Effluent,  me/liter 

Influent  fuel 

min 

pel 

MM* 

Infl 

x.  ML 

Solids  (m  1  Free  water 

temperature.  *F 

0 

3.5 

0 

0 

80 

5 

3.6 

0 

1 

0.39  0 

80 

10 

3.9 

0 

1 

80 

15 

4.3 

0 

1 

80 

20 

5.1 

0 

1 

80 

25 

7.5 

0 

1 

80 

30 

9.6 

0 

1 

80 

35 

12.0 

0 

3 

80 

40 

17.1 

0 

9 

80 

42 

20.0 

0 

12  (b) 

8.99  (c)  20+++ 

9o 

47 

30.0 

0 

32 

1.00  20+ 

:j 

52 

31.4 

0 

13 

12-14 

8c 

57 

33-3 

c 

13 

10-12 

80 

60 

40.0 

0 

16 

0.53  20 

80 

Schedule : 

Time  .min 

Water .gpm 

0-42 

0.002 

5.72 

42-57 

0.2 

— 

57-60 

0.2 

5.72 

(a)  AC  Dust  present  on  filter  membranes .except  5  »in  sample. 

(b)  At  2C  psi  +  15  sec.  Effluent  Totamiw  began  climbing.  A  peak  value  of  1^0+ 
was  reached  15  sec  into  interval.  Peaking  lasted  for  12  min  45  sec.  At  14  min 
45  sec  after  20  psi.  Effluent  T0tamitor  began  to  climb.  Reached  a  peak  value 
of  16,  2  min  30  sea  later,  40  psi. 

(c)  A  sample  of  226C  ml  was  filtered. 


1 


Teat  time,  minutes 
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TABLE  143.  SZNGLE-ELEMENT  LOOP  TES1  NO.  J  89  Date:  26  Jan  6G 


Loop  no.  3U1/SS) 


Procedure  no.  13^ 

Water:  Filtered  tap  water. 
Solide:  Coarse  AC  Duet. 


Housing:  8*  X.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  i&O-k 

Canister:  DoD  type  l 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0,2  gpm 

to  end  of  test. 

Solids  injection  schedule:  5.72  g/oin  from  0  min  to  20  psi.  then  d i«continue<5 
15  min,  theu  5.72  g/mia  to  end  of  test. 

Test  fuel  JP-3  batch  no.  21  ,  fresh  ^ 

Date  blended  with  additives:  26  Jan  68 
Anti-icing  idditive  0  vol.  %,  Dow,  Lot 

Corrosion  inhibitor  0  lb/Mbbl, 

Surfactant  0.02  ng/litor  (0,007  Ib/ffbbl)  Petronate  CR  (Witco),  Lot  6?lC8o 


Test  do  radon,  min  6c 

Fuel  throughput;  gal  1196 
Average  rate,  gpm  19 ,9 

Time  G  min 

Meter  reading,  gal  293 

Screen  &P.  pui  1 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

T^me 

WSEd,  distilled  water 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


End  test 
1489 
1 
1 


Unin, 

9-1 


1FT,  distilled  water,  d.y»/cm  45. V 

Analytic  1  on  injection  wetwr; 

Tir'.u 

Solids,  mg /liter 
pH 

ST,  dyn/em 


After  Add.  Inj, 
91 

45.4 


Post -tost 


Pre  -test  Post-test 


TABLE 

143.  SINGLE- 

ELEMENT  LOOP  TEST  NO.  189  (Coat'd) 

* 

Time, 

AP, 

Totamitor 

Effluent, 

mg  /liter 

Influent  fcsl 

min 

£*L- 

Inf] 

Effl. 

Snlide 

Free  water 

temperature.  * 

0 

3.5 

0 

0 

80 

5 

4.0 

0 

1 

0.22 

0 

80 

10 

4.1 

0 

1 

80 

15 

5.0 

0 

1 

80 

20 

7.0 

0 

l 

80 

25 

10.3 

0 

0 

80 

30 

13.8 

0 

0 

80 

35 

18.2 

0 

A 

80 

36 

20.0 

0 

1  (*) 

0,29 

0-1 

80 

41 

I8.5 

0 

0 

0.03 

1-2 

80 

46 

18.6 

0 

1 

1-2 

80 

51 

19.8 

0 

0 

2-3 

80 

55 

27.0 

0 

2 

80 

60 

40.0 

0 

0 

0.12 

5-6 

80 

Schedule: 

Time. min 

Weter.gpm 

Sclida.g/wiP 

O-36 

C.002 

5.72 

36-51 

0.2 

5?  oo 

0.2 

5.77 

(*)  Peaking  started 

at  20  psi  ♦  35  sec 

and  lasted  2 

min  2.5  sec.  Peak  value  of 

2  occurred  &t  2 

min  after  20  p«i. 

3  min  3c  sec 

after  20  psi  ♦  15  peaking 

started;  peak  ealue  of  3  occurred 

at  15  sec  into  inter/el.  Peaking  lasted 

1  min  30  sec. 


Teat  time,  minute* 


:ABL£  144.  SINGLE-ELEMENT  LOOP  TEST  NO.  190  Date:  29  Jan  68 


Loop  no,  3(Ai/SS) 


Procedure  no.  13-4 
Water:  Filtered  tap  water, 
Solids:  Coarse  AC  Oust. 


Housing:  8*  Z.O.  Al.umin.uu 

Element:  Filters  Inc.  1-4208  Lot  440* A 

Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  ipin  to  20  psi,  then  0.2  gpm 
to  end  of  test. 

Solids  injection  schedule:  5  ,72  g/min  fro®  0  min  to  20  psi,  then  discontinued 
15  nin,  then  5.72  g/min  to  end  of  test. 

Teet  fuel  TP-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  29  Jan  68 
Anti-icing  additive  0  vol.  %,  Dow,  Lot 

Corrosion  inhibitor  0  lb/Mbbl,  ,  ,  .  *  nan 

Surfactant  0.05  i^/liter  (0.018  lfc/Nbbl)  Petronate  CR  (Witco ) ,  Lot  6S1080 

Test  duration,  mtn  65  Calculated  dirt  loading,  g  ; 

Fuel  throughput,  gal  1301  Actual  element  weight  gain,  g 

Average  rate,  gpm  20.0 


236 

284** 


Time  0  min 

Meter  reading,  gal  3667 

Screen  A?,  psi  1 

Cleanup  AP,  psi  0 

Analyse*  on  influent  fuel: 

Tim*  0° in  • 

WStM,  distilled  water  97 

1FT,  distilled  water,  dyn/cm  * 

Analyses  on  injection  water: 

Tun# 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


End  test 
4963 
1 
1 


A  rter  Add .  Inj , 

92 


Post-tee-i 

0.2 


Pre-te-t 

94 

38.9 


Post-te.® 


*  Lost  sample*. 

**  Le#t  dUSt. 


TABLE 

.144.  I 

SINGLE- ELEMENT  LOOP  TEST  NO.  190  (Cont'd) 

Time, 

AP, 

Totamitor 

Effluent, 

mg /liter  _ 

Influent  fuel 

min 

0 

tr 

Infl. 

0 

EffL 

0 

Solids  fa)  Free  water 

temper  ature.’F 
8o 

5 

3.6 

0 

1 

0.25 

** 

wv 

10 

4.0 

0 

1 

80 

15 

4.8 

0 

1 

80 

20 

6.4 

r 

1 

So 

25 

8.5 

0 

1 

80 

30 

u.5 

0 

1 

• 

80 

35 

15.4 

0 

1 

So 

39 

20.0 

0 

1  (b) 

0.15 

2-3 

BO 

44 

16.3 

0 

1 

0.15 

3-4 

31 

49 

16.4 

0 

0 

3-4 

81 

54 

16.6 

0 

0 

2-3 

81 

55 

20.3 

0 

0 

81 

6o 

25.5 

0 

0 

8i 

65 

40.0 

0 

1 

0.03 

8-9 

81 

Schedule : 

Tlae  .itin 

Splids.g/mia 

0-19 

0.C02 

5.72 

39-54 

0.2 

54-65 

0.2 

5.72 

(a)  AC  Inict  on  test  memoranes ,  alao  pinkish  tint. 

(b)  Effluent  Totamitor  began  to  climb  at  5  sec  after  20  psi,  and  lasted  ij  min.  Peak 
value  of  1  at  15  se3  during  interval  of  peaking. 


38Q 


TABLE  145.  SINGLE- ELEMENT  LOOP  TEST  NO.  191  Date:  30  Jan  68 

Loop  no.  9(A1/SS)  Housing:  8*  I.!).  Aluminum 

Element:  Filtara  Iuc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 


Procedure  no.  13  _x 
Water:  Filtered  tap  water. 
Solids:  Coarse  AC  Duet 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Wafer  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 


Solids  injection  scnedu*^:  5«72  g/ain  from  0  min  to  20  psi,  then  discontinued 
15  miu.  then  5*72  g/min  to  eud  of  test. 


Teat  fuel  Ji- 5  baich  no.  21  ,  fresh 

Date  blurred  with  additiv  v.  25  Jan  ,  3 
Anti-icini}  additiv?  0  vol.  %.  Dow,  Lot 

Corrosion  inhibitor  0  Ib/Mobl, 

Surfactant  0.1  mg/lit?r  (0.035  lb/Mhbl)  Petronate  OR  (Witco;,  Lot  6S1030 


T?  si  duration,  min  6 2 
Fm  si  throughput  gal  1236 
Ava "age  rate,  gpm  I9.5 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


269 


Time  0  min  End  test 

Metei  reading,  gal  300  1536 

Sr-e«n  AP,  psi  1  1 

Cleanup  AF ,  psi  0  1 


Analyses  on  influent  fuel: 

Time  Unin. 

W  .Jli,  distilled  wat  87* 

IFT,  distilled  water,  dyn/cm  4;. 9 


A f ter  Add .  In  j . 
34 

4 1.0 


?re-tect  Post-test 
94  91 

43  •  1 


Analyses  on  injection  water: 
T  ime 

Solids,  Ji*g /liter 
pH 

ST,  dyn/cm 


-*os  t-tes  •- 
i .  1** 


71 .4 


*  /in?  disc  did  i.ot  meet  spec. 

•*  Particulate  matter  on  tost  3v)tr±>rane , 


390 


^ fere 


VjJ 


TABLE  145.  SINGLE- ELEMENT  LOwP  TEST  NO.  191  (Coat'd) 


Time, 

AP, 

Totamitor 

;^in _ 

£5i_ 

Sffl. 

0 

3.5 

0 

*0 

5 

4.0 

0 

0 

10 

4.0 

0 

0 

ti 

4.6 

0 

0 

20 

7.c 

0 

0 

25 

8.8 

0 

c 

30 

12.0 

0 

0 

35 

17.3 

0 

0 

33 

20.0 

0 

'  c  (b) 

43 

18.9 

0 

1 

43 

19.3 

0 

1 

53 

19-1 

0 

1 

55 

24.3 

0 

1 

6o 

34.3 

0 

0 

62 

40.0 

c 

0 

Effluent, 

mg /liter 

Influent  fuel 

Solids  f*> Free  water 

temperature.* 

80 

0.13 

0 

80 

80 

80 

80 

80 

80 

80 

0.14 

0-1 

30 

*15 

3-4 

80 

1-2 

81 

2-3 

81 

81 

81 

0.09 

2-3 

8l 

Schedule:  Tina .min 

Water. am 

Solids. K/min 

0-38 

0.002 

5.72 

38-53 

0.2 

-  -  « 

53-62 

C.2 

5.72 

(a)  AC  Bust  on  teat  membrane 3 . 

(b)  Effluent  Totaraitor  began  to  climb  at  20  psi  +  5.0  sec,  and  lasted  6  min.  Peak 
vax of  1  occurred  at,  30  sec  and  2  min  3 0  °e  into  interval. 


o  o  o  o  o  o 


TABLE  146.  SINGLE-ELEMENT  LOOP  TEST  NO.  192  Date:  3 1  Jen  63 


loop  no.  j(il/SSj 


Procedure  no.  13^4 
Water:  Filtered  tap  water. 
Solid*:  Coarse  AC  Oust. 


Housing:  8*  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 

Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  ppi,  the"  0.2  gpm 
to  end  of  test. 

Solids  injection  schedule:  5*72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  Bin,  then  5»72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  JO  Jan  68 
Anti- icing  additive  0  vol.  %,  Dow,  Lot 

Corrosion  inhibitor  0  Ib/Mbbl,  ,  .  . 

Surfactant  0.2  mg/liter  (0.07  lb/Mbbl)  Petronate  CR  (Witco),  lot  £S1080 


Test  duration,  min  55 

Fuel  throughput,  gal  1108 
Average  rate,  gpm  20.1 

Time  0  min 

Meter  reading,  gal  297 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


End  test 

1405 

1 

1 


229 

214 


Analyses  on  influent  fuel: 

Tims  On  in. 

V/SIM,  distilled  water  95 

FT,  distilled  water,  dyn/cm  44. 1 


After  Add.  Inj, 
88 

44.2 


Pre-teat 

91 

i6.5 


Pc^t-test 

96 

36.1 


Analyses  or.  injection  water: 
Time 

Solids,  mg/liter 

pH 

ST,  dyn/cm 


Post- test 

r* 

•  ** 


7.3 


39  z 


TABLE  146,  SINGLE- ELEMENT  LOOP  TEST  NO.  192  (Cont'd) 
rime,  AP,  Totamitor  Effluent,  mg/liter 


Effluent,  mg/liter 
Free  water 


Influent  fuel 
temperature.  *F 


Schedule : 


Time  .min 
0-25 
25-40 
40-55 


0.002 

0.2 

0.2 


Solids.g/mln 

5.72 


(a)  Effluent  Totamitor  began  to  climb  at  20  psi  +  20  sec;  reached  a  peak  value  of 
7,  40  s«c  later.  Total  time  was  2  min  10  «t..  Another  peak  valuer  of  10,  occ¬ 
urred  at  12  min  50  sec  after  20  psi.  Total  time.  1  min  40  sec. 


5=hS3S«SS3SS5SSSSXSSSS5! 


:£§] 


isa: 


Teat  time,  minutes 


I'.W.i’wT'e-.^wrp  ?*t  tHtti|»<i»  r 


TABLE  147.  SINGLE- ELEMENT  LOOP  TEST  NO.  193  Date:  2  Feb  68 


Loop  no.  3(jl1/SS) 


Procedure  no.  1341 
Water:  Filtered  tap  water . 
Solids:  Coarse  AC  Dust. 


Housing:  «.'*  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  d©D  type  1 

Fuel  flow,  gp*t>  20 

Fuel  inlet  ter.  perature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Wat er  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpat 

to  end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5*72  g/min  to  end  of  teat. 

Test  fuel  JF-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  31  Ja*1  68 

Anti- icing  additive  0  voi.  %,  Dow,  Lot 

Surfactant  0.25  mg/T,  (0.088  lb/Mbbl)  Fetron&te  CR  (Witco)  ,  Lot  6S108C 


Test  duration,  min  91 
Fuel  throughput,  gal  I8I3 
Average^rate,  gpm  19,9 


Meter  reading,  gal 
Screen  AP,  psi 
Cleanup  AP,  psi 


0  min 
300 
1 


Calculated  dirt  loading,  g  435 

Actual  element  weight  gain,  g  337* 


End  teet 
2113 
1 


Analyses  on  influent  fuel: 

Time  Unin. 

V.'SIM,  distilled  water  S3 

1FT,  distilled  water,  dyn/cm  41.6 


After  Add .  In j , 

74 

36.5 


Pre -test 
63 


Post -test 
9? 

40.0 


Analyses  on  injection  water: 
Time 

Solids,  mg /liter 

;jH 

ST,  dyn/cm 


*  Discrepancy  caused  by  lo*'  delivery  of  dirt  feeder. 


Pos  t -teat 
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TABLE  147,  SINGLE -ELEMENT  LOOP  TEST  NO.  193  (Cont'd) 


Time, 

AP, 

Toumitor 

Effluent. 

ma /liter 

min 

ssL. 

Inti. 

Em. 

Solids 

Free  water 

0 

3.3 

0 

0 

5 

3.5 

0 

1 

0.32 

0 

10 

3.8 

•  0 

2 

15 

4*4 

0 

2 

20 

5.6 

V* 

2 

25 

7.5 

0 

2 

39 

9«* 

0 

1 

35 

12.3 

0 

1 

40 

16.0 

0 

1 

44 

20.0 

0;  ' 

1  (a) 

0.71 

0-1 

49 

17.5 

0 

1 

'  0.08 

G-l 

54 

18.0 

0 

1 

0-1 

59 

18.0 

0 

1 

0-1 

60 

18. 4 

0 

1 

6 5 

22.0 

0 

0 

70 

25.3 

0 

0 

75 

26.6 

0 

1 

80 

32.1 

0 

1 

85 

35.0 

0 

6 

V 

91 

40.0 

0 

1 

0.06 

0-1 

Influent  fuel 

Go 

80 

80 

8o 

Co 

8o 

80 

80 

80 

8o 

do 

80 

80 

80 

80 

80 

80 

80 

8o 

80 


Schedule : 


Time  .min 

0-44 

44-59 


59-91 


Water. gpm 
0.002 
0.2 
0.2 


(a)  Initial  time  of  peak  started  at  20  pal  ♦  15  sec,  and  Itw.ed  for  a  period 
of  75  s»o.  k  poak  value  of  4  occurred  at  20  pal  t  30  aec.  Initial  time 
of  peak  stax  ted  at  20  pel  ♦  36  Bin,  and  lasted  for  a  period  of  8  lain,  k 
peak  value  of  8  occurred  at  20  pa i  ♦  37  min. 


fret  tiaa,  minutes 


TABLE  148  .  SINGLE -ELEMENT  LOOP  TEST  NO.  194  Date:  5  Feb  68 


Loop  no.  3(A1/SS) 


Procedure  00.  13.4. 

Water:  Filtered  tap  water. 
Solids:  Coarse  AC  Dust. 


Housing:  8*  I.D.  Aluminum 
Element:  Filters  Ino.  1-4208  Let  44C-A 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  #F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  Jp-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  5  Feb  68 

Anti -icing  additive  0  voi,  %.  Dow,  Lot 

Surfactant  1.0  mg/L  (0.35  lb/Mbbl}  Petro.«ite  CR  (Witco)  ,  Lot  6S1080 


Test  duration,  min  38 

Fuel  throughput,  gal  765 

Average  rate,  gpm  20.1 

Time  0  min 

Meter  reading,  gal  305 

Screen  AP,  psi  0 

Cleanup  A?,  psi  0 

Analyses  on  influent  fuel: 
Tims 

WSIM,  disKued  water 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


End  test 

1070 

0 


Unia.  After  Add.  Inj.  Pre-tes 


Post-test 

63 


IFT,  distilled  water,  dyn/cm  45  .5 


Analyses  on  injection  water: 

Time 

Solids,  mg /liter 

pH 

ST  dyn  /  cm 


Post -test 
0.4 
7.4 
73-4 


8  «s  & 


TABLE  149.  SINGLE-ELEMENT  LOOP  TEST  NO.  195  Date:  6  Feb  68 

Loop  no.  3(£l/SS)  Housing:  3*  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 

Procedure  no.  13.A  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  *F  80 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0,2  gpm 

to  end  of  test. 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
1>  ®!a  then  5 -T-  g/min  to  end  of  test. 

Test  fuel  JfP-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  6  Feb  68 
Anti-icing  additive  0  vol.  %,  Dow,  Lot 

Surfactant  0.25  mg/L  (0.088  lb/Mbbl)  Petmnate  CS  (Witoo) ,  Lot  6S108C 

Test  duration,  min  66  Calculated  dirt  loading,  g  "92 

Fuel  throughput,  gal  I313  Actual  element  weight  gain,  g  253 

Average  rate,  gpm  19.9 


Time  0  rain  2nd  test 

Meter  reading,  gal  8647  9S&0 

Screen  AP,  psi  0  0 

Cleanup  AP,  psi  0  1 


Analyses  on  influent  fuel: 

Time  Uain,  After  Add,  Ini.  Pre-test  Post-test 

WSIM,  distilled  water  al  81  81  92 

IFT,  distilled  water,  dyn/em  45.7  43.9  45.9  46.0 


Analyses  on  injection  water: 
T;mc 

Solids,  mg /liter 

pH 

ST,  d/n/ern 


?0“ c- test 

0,0 


7.4 

730 
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TABLE  149.  SINGLE- ELEMENT  LOOP  TEST  NO.  195  (Coat'd) 


Time, 

AF, 

min 

pal 

0 

•1  m  mm 

3.5 

5 

3.9 

10 

4.2 

15 

4.9 

20 

6.4 

25 

9.2 

30 

14.0 

34 

20,0 

39 

18.5 

44 

18.0 

49 

19.4 

54 

23.1 

59 

30.0 

64 

37.6 

66 

in,  0 

Schedule : 


{a)  Initial  time  of  peak  started  at  ?C  pat,  *  ?>  see.  and  iastad  for  a  mxiod  of 
2  min  5  see.  A  peak  value  of  6  occurred  et  20  pai  *  5o  sec, 

(b,  aU  Dust  present  on  test  seegaferans. 


Teat  tl*e ,  *i«jutes 

399 


TABLE  150.  SINGLE-ELEMENT  LOOP  TEST  NO.  196  Date:  7  Feb  68 
Loop  no.  3(1 1/S 3) 


Procedure  no.  13^ 

Water:  filtered  tap  water. 

Solid*:  Coerse  kC  Duet. 

Water  injection  schedule:  0.002  gpm  frees  0  oin  to  20  pa i,  then  0.2  gpm 

tc  end  of  teat. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  pai,  then  d iscont inued 
15  min,  then  5*72  g/min  to  end  of  teat. 

Tes;  fuel  batch  no.  21  .fresh 

Date  blended  with  additive*:  (,  feb  68 

Anti- icing  additive  C  vol.  %,  Dow,  Lot 

Surfactant  0.5  mg/L  (0.175  Ib/Mbbl)  Petronate  CR  (Titco)  ,  Let  6S1080 

Test  duration,  min  48  Calculated  dirt  loading,  g  189 

Fuel  throughput*  gal  977  Actual  element  weight  gain,  g  187 

Average  rate,  gpm  20,4 

Time  0  min 

Meier  reading,  gal  3°i 

Screen  AP,  psi  0 

Cleanup  AP,  psi  O  ' 

Analyses  on  influent  fit'*!; 

Tin?.*  ; 

WSIM,  distilled  wat< 

IFT,  .di  Willed  water 


Post -test 

0.4 

7.4 

72.8 


Analyse?  infection  water: 

T.iChe 

Solids,  mg/iiter 
ST,^.dyn/cm 


Ebd  test 
1278 
0 
1 


On  in. 

lifts’*  Add  .  In  j  . 

Pre-test 

Post -test 

81 

65 

83 

31 

45.9 

44.4 

44.0 

43  •  < 

Housing:  8e  I.D.  Aluminum 
Element:  Filter*  Inc.  I -4208  Lot  440-A 
Canister:  Dob  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  ®F  80 

Fuel  inlet  pressure,  psi  70 
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TABLE  150.  SINGLE- ELEMENT  LOOP  TEST  NO.  196  (Coat'd) 


fime, 


Totemitcr 


Effluent,  mg /liter 

Free  water 


Influent  fuel 


0 

3.9 

0 

0 

5 

4.2 

0 

2 

0.4f 

0 

80 

10 

4.9 

C 

2 

30 

15 

7.5 

0 

2 

30 

20 

U.7 

0 

2 

80 

25 

17.2 

0 

2 

80 

27 

20.0 

0 

2  (a) 

2^5  (b) 

0-1 

80 

32 

21.2 

1 

7 

C.65 

4-5 

81 

3? 

23.5 

1 

9 

6r7 

81 

42 

25.6 

1 

9 

8-10 

81 

47 

37.0 

0 

11 

81 

48 

40,2 

0 

1.1 

c.59 

10-12 

31 

Schedule: 

Tine,  min 

ggl&E. 

0-27 

0.C02 

5.72 

27-42 

0.2 

42-48 

0.2 

5.72 

(a)  Initial 

time  of  peak  started 

at  2C  psi 

+  20  sec , 

ana  lasted  for 

a  per  iod  of 

2  min  25 

sec.  A 

peak  value 

of  12  occurred  at  20 

psi  +  50  3ec . 

Initial 

time  of 

peak  started  at  20  poi  +  7  <ain  55  sec.  and  lasted  for  a 

period  of 

sea.  A  peak  value  of  13  occurred  at  2C  psi  *  8  aiin  10  sec. 
(b)  AC  Dual  present  on  test  membrane. 


TABLE  151.  SINGLE- ELEMENT  LOOP  TEST  NO.  197.  Date:  8  Feb  68 

Loop  no.  3 (A  1/3S )  Housing:  8"  I.D,  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  440-A 
Canister:  DoD  type  1 


Procedure  no.  13-A 
Water:  Filtered  tap  water 
Solids:  Coarse  AC  Dust. 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  0  F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  pei,  then  0,2  gpm 
to  end  of  test . 


jj 


Solids  injection  schedule:  5-72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5«72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  21  , 

Date  blended  with  additives:  8  Feb  68 
Anti-icing  additive  0  vol.  %, 

Surfactan*  1.0  mg/I,  (0.35  lb/Mbbl). 


Test  duration,  min 

64 

Fuel  throughput,  gal 

1283 

Average  ££.te,  gpm 

20.0 

Time 

0  min 

Meter  reading,  gal 

300 

Screen  AP,  psi 

0 

Cleanup  AP,  psi 

0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 

ITT,  distilled  water,  dyn/cm 


fresh 

Dow,  Lot 

Sodium  Naphthenate  N-C-2  (lab  prepn.) 

Calculated  dirt  loading,  g  230 

Actu  1  element  weight  gain,  g  265* 


End  test 
1583 
0 
1 


Unir..  After  Add.  Tnj. 

83  (81 )*♦  54 

40.0  (41.0)**  41.5 


Pro  -  te*-t 

8? 

4'i.2 


op 


U  *4  •  1 


Analyses  o..  injection  water 
T  imo 

b'clida,  mg /liter 

pH 

ST,  dyn/cm 


?o*t - 1  e« t 

0.2 


7.6 

72.1 


•  Lost  AC  Dust. 

**  Incoming  fuel  sample,  before  filling  tank. 
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TABLE  151.  SINGLE- ELEMENT  LOOP  TEST  NO.  197  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent,  me /liter 

Influent  fuel 

min 

Z*L. 

Infl. 

Effl, 

Solid*  Free  water 

temoerature.  *F 

0 

4.0 

0 

0 

5 

4.4 

0 

0 

0.1  0 

30 

1C 

4-9 

0 

1 

80 

15 

6.4 

0 

1 

80 

20 

io„5 

0 

1 

80 

25 

16.5 

0 

1 

80 

27 

20.0 

0 

1  (8) 

o.54  (b)  0 

80 

32 

18.5 

0 

0 

neg.  0-1 

80 

37 

19.2 

0 

0 

0-1 

80 

42 

’9.4 

0 

0 

0-1 

80 

47 

24.4 

0 

0 

30 

52 

27.8 

0 

0 

80 

55 

30.5 

0 

6 

0.00  (b).(c)  4-5 

30 

57 

31.4 

0 

r 

J 

80 

62 

37.5 

0 

0 

80 

64 

40.0 

0 

0 

neg.  1-2 

80 

Schedule ; 

Time  .min 

Water .«Dm 

Solids  .«/min 

0-27 

0,002 

5.72 

27-42 

0.2 

* 

42-64 

0.2 

5.72 

(a) 

Initial 

time  of 

peak  started  at  20 

psi  +  27  min,  and 

lasted  for  u  period  of 

3  mm  30 

!  sec.  A 

peak  value  of  7  oc 

:curred  at  20  psi 

+  27  min  45  see . 

(b) 

AC  Dust 

present 

on  test  membrane. 

(c)  Special  sample. 
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TABLE  1 52.  SINGLE- ELEMENT  LOOP  TEST  NO.  198  Date:  9  Feb  68 

Loop  no.  3 (A I/SS)  Housing:  Q«  i,d.  Aluminum 

Element:  Filters  Inc.  I-420S  Lot  440-A 
Canister:  DoD  type  1 

Procedure  no.  13-A.  Fuel  flow,  gpm  20 

Water:  Filtered  tap  wa ter.  Fuel  inlet  temperature,  *F  80 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 

Sclids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  theD  discontinued 
15  min,  then  5*72  g/mip.  to  end  of  test. 

Test  fuel  JP-5  batch  no.  21  ,  fresh 

Date  blended  with  additives:  9  peb  68 
Anti-icing  additive  0  vol.  %,  Dow,  Lot 

Surfactant  10  mg/L  (3.5  Ib/Mbbl)  Sodium  Naphthenate  N— C— 2  (lab  prepn.) 

Test  dura. .on,  min  62  Calculated  dirt  loading,  g  269 

Fuel  throughput,  gal  123 1  Actual  element  weight  gain,  g  t:62 

Average  rote,  gpm  19.9 

A  ime  0  mia 

'  ;.;ier  reading,  gal  C98 

Screen  AP,  psi  0 

Cleanup  AP,  psi  0 


Post -te ft 

35 

4? .  3 

Analyses  on  injection  water: 


Poat-teat 

Solids,  mg /liter  0.3 

pH  7.5 

ST,  dyn/cm  72.6 


•  dieter  net  holding  steady. 


Analyse j  on  influent  fuel: 

Time  Unic,  After  Add.  Inj,  Pre-test 

WSIM,  distilled  water  94  79  *  75* 

IFT,  distilled  water,  dyn/cm  43 .5  41.5  uW3 


End  test 
1529 

0 

c 


4C4 


TABLE  152.  SINGLE- ELEMENT  LOOP  TEST  NO.  I98  (Cont'd) 


Time, 

AP, 

Totarmtor 

Effluent, 

me /liter 

Influent  fuel 

min 

si JL 

jnfl. 

Effl. 

Solids 

Free  wate 

temperature.*? 

0 

3*5 

0 

0 

5 

3.< 

0 

0 

0.22 

0 

80 

10 

4.1 

0 

1 

80 

16 

5.0 

0 

2 

80 

20 

7.7 

0 

5 

80 

25 

11.4 

0 

3 

80 

30 

16.6 

0 

3 

80 

33 

20.0 

0 

2  (a) 

1.28  (b) 

0 

80 

38 

19.4 

0 

0 

0.10  (b) 

0-1 

80 

43 

20.0 

0 

0 

1-2 

80 

48 

19.9 

0 

0 

3-4 

30 

50 

23.9 

0 

0 

80 

53 

26.1 

0 

0 

80 

55 

28.6 

0 

0 

80 

60 

36.9 

0 

1 

80 

62 

40.0 

c 

1 

0.07  (b) 

5-6 

80 

Schedule: 

Time^min 

Weter.gpm 

Solids  .s/min 

0-33 

0.002 

5.72 

33-48 

0.2 

---- 

48-67 

0.2 

5.72 

(a)  Initial  time  of  peak  started  at  20  psi  ♦  25  sec,  and  lasted  for  a  period  of 
2  min  25  sec.  A  peak  value  of  10  occurred  at  20  psi  +  35  sec, 
t,b)  Visible  AC  Dust  present  on  test  membrane. 


TABLE  153.  SINGLE-ELEMENT  LOOP  TEST  NO.  199  Date:  12  Feb  68 


Loop  no.  3 (A  1/33) 


Procedure  no.  1,3-A 
Water:  Filtered  tap  watai\ 
Solids:  Coarse  AC  Duat. 


Housing:  8*  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  440-* 
Canister:  DoD  type  l 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpe  from  0  mia  to  20  psi,  then  0.2  gpm 
to  end  of  teat. 

Solids  injection  schedule:  5.72  g/taia  from  0  min  to  20  psi,  then  discontinued 
15  ala,  then  5.72  g/min  to  end  of  test. 

Test  fuel  jp-5  batch  no. 21  ,  fresh 

Date  'oMndad  with  additives:  12  Feb  68 

Anti -icing  additive  0  vol Dow,  Lot 

Surfactant  50  mg/L  (17.5  lb/Mbbl)  Sodium  Naphthenate  N-C-2  (lab  prepn.) 


Test  dura-ton,  min  49 
Fuel  throughput,  gal  975 
Average  rate,  gpm  19.9 


Calculated  dirt  loading,  g 
Actual  element  weight  gain,  g 


Time  0  min  tes 

Meter  reading,  gal  300  1275 

Screen  AP,  psi  1  1 

Cleanup  AP,  psi  0  0 

Analyses  cr.  influent  fuel: 

Time  Unin.  After  Add,  Inj. 

W S IM ,  distilled  water  94  (77)*  43 

IF T,  distilled  water,  dyn/cm  39.6  (41-0)*  40. _ 


Pre-test 

72 


Pos t - te  * t 

46 


Analyses  on  injection  water: 

1  '  T.-C 

folios,  mg /liter 
pH 

ST.  iyn/cm 


Post -test 


*  Iacomiag  fuel  staple,  before  fiPing  teak. 
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TABLE  15  3.  SINGLE- ELEMENT  LOOP  TEST  WO.  1 99  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent,  mg /liter 

Influent  1 

min 

pul 

■'■'m  m"^1 

Infl. 

Effl. 

Solida  Free  water 

temceratu: 

0 

3.7 

0 

0 

5 

3.3  . 

0 

r 

c.08  0 

30 

10 

4.5 

0 

3  (a) 

00 

15 

6.0 

0 

6 

80 

20 

9.6 

1 

7 

2.30  (b).(c)  0 

80 

25 

15.0 

1 

7 

80 

29 

20.0 

2 

5  (d) 

2.‘41  (b)  0 

80 

34 

22,0 

2 

0 

0-1 

80 

39 

22.2 

2 

0 

1-2 

60 

44 

22,6 

2 

0 

0-1 

80 

45 

26,0 

2 

.V 

30 

48 

38.8 

1 

I 

do 

49 

40.0 

1 

1 

0.15  1-2 

30 

Schedule ; 

Time  .min 

Water. aim 

3olids.«/min 

0-29 

0.002 

5.72 

29-44 

0.2 

44-49 

0.2 

5.72 

(3) 

Initial  time  of  peak  started  at  8  min 

1.5 

sec 

into  test,  and 

lasted  for  & 

(b) 

CO 

period  of  '■  6  min  sec.  A  peak,  value 

gd  Dust  present  on  test  membranes. 
Special  sample. 

of 

10 

occurred  at  2 3 

min 

JO  sec , 

(d) 

Initial  time  of  peaK  started  at  20  pa i 
of  j  min.  A  peak  value  of  27  occurred 

at 

15  - 
20 

sc ,  and  lasted 
ps  i  •  $5  sec. 

for 

a  ■'eriod 
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TABLS  1 54.  SING iTS- ELEMENT  LOOP  TEST  NO.  200  Date:  20  Feb  68 


Goop  no.  3 (A l/SS ) 


Procedure  no.  13.4 
Water:  Filtered  tep  wetor. 

Solids:  Coarse  AC  Dust. 

Water  injection  schedule:  0.002  gpm 
to  end  of  test. 


Housing:  8"  I.D.  Aluminum 
Element:  Filters  Inc.  T-4208  Lot  465 
Canister:  DoD  type  l 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  ’  F  80 

Fuel  inlet  pressure,  psi  70 

from  0  min  to  20  psi,  then  0.2  ftpm 


Solicis  injection  schedule:  5.72  g/min  from  0  min  to  20  pm,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  22  ,  fresh 

Date  blended  with  additives:  20  Feb  68 

Anti -icing  additive  0  vol.  %,  Dow,  Lot 

Surfactant  10  ag/L  (3*5  lb/Mbbl)  Sodium  Naphthsnate  N-A-l  (lab  prepn. ) 


Test  duration,  min 

36 

Calculated  dirt  loading,  g 

Fuel  throughput,  gal 

723 

Actual  element  weight  gain 

Average  rate,  gpm 

20.1 

Time 

0  min 

tod  test 

Meter  reading,  gal 

302 

1025 

Scraen  AP,  psi 

l 

1 

Cleanup  AP,  psi 

0 

0 

Analyses  0.1  influent 

fuel: 

Time 

On  in. 

After  Add .  In j . 

Pre-te*t 

WSIM,  distilled  water 

10C* 

92** 

5  0v* 

81** 

IFT,  distilled  water,  dyn/cm 

37.4 

41.2 

42.6 

43. 4 

Analyses  or.  injection  water: 
T  ;:ne 

Solids,  mg /liter 
pH 

ST,  dyn/cxr. 


rost-iept 

0,1 

7.5 

71.6 


*  Amount  of  vater  iojested  i*  questionable,  v&lucs  not  valid,  Samples  analysed 
on  instrument  B, 

**  Samples  analysed  on  instrument  A. 
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TABLE  154.  SINGLE- ELEMENT  LOOP  TEST  NO.  200  (Cont»d) 


Tim*, 

AP, 

Totamitor 

Effluent,  me  /liter 

Influent  fuel 

min 

2SL. 

Infl, 

Effl. 

Solids  Free  water 

temDerature.*F 

0 

3*4 

0 

0 

oeg.  (a)  * 

30 

5 

3.5 

0 

1 

0.15  0 

80 

10 

5.5 

0 

2 

80 

15 

19.0 

0 

6 

30 

15 

20,0 

0 

6  (b) 

4.16  (c)  0 

80 

20 

77.5 

0 

X 

0.Q5  0-1 

80 

25 

28.3 

0 

1 

1-2 

80 

30 

29.0 

0 

1 

1-2 

80 

35 

38.5 

0 

27 

SO 

36 

40.0 

0 

12 

0.Q5  19-20 

80 

Sc  bedu  le : 


Time. min 

0-15 

15-30 

30-36 


Water,  era  Sollda.g/am 

0.C02  ~  5.72 

0.2  — - 

L2  5.72 


(a)  Incoming  solid  sample,  unlc.  ,  before  filling  tank. 

(b)  Initial  time  of  peak  started  at  20  ps  1  «•  5  sec,  and  lasted  for  b  period 

of  3  ®iB  30  sec.  A  peak  value  of  30  occurred  at  20  psi  ->  35  sec.  Initial 
time  of  peak  started  et  20  pal  18  min  45  sec,  and  lasted  for  a  period  of 
4  min,  A  peak  value  of  22  occurred  at  20  pal  *  21  min  30  sec. 

(c)  AC  Dust  present  on  test  membrane. 
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TABLE  155.  SINGLE- ELEMENT  LOOP  TEST  NO.  201  Date:  21  Fab  68 

Loop  no.  3(*.1/SS)  Hou  sing:  8*  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  465 
Canister:  DoD  type  1 


Procedure  no.  13-A 
Water:  Filtered  tap  water 
Solids:  Coarse  AC  Dust. 

Water  injection  schedule: 
to  end  of  test. 


Fuel  flow, 
Fuel  inlet 
Fuel  inlet 

0.002  gpm  from  0  min  to 


,  gpm  20 

temper«iture,  *F  80 

pressure,  p6i  70 

?0  psi,  then  0.2  gpm 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5-72  g/min  to  "nd  of  tent. 


Test  fuel  jp-5  batch  no.  22  ,  fresh 

Date  blended  with  additives:  20  Feb  68 
-Anti-icing  additive  0  vol.  %,  Dow,  Lot 


Surfactant  1.0  ng/L 

(0.35  Ib/Mbbl) 

Sodium  Naphthenate  N-A-l  (lab  prepn.) 

Test  duration,  min 

45 

Calculated  dirt  loading,  g  172 

Fuel  throughput,  gal 

903 

Actual  element  weight  gain,  g  178 

Average  rate,  gpm 

20,1 

Time 

0  min 

Bid  test 

Meter  reading,  gal 

300 

1203 

Screen  AP,  psi 

1 

1 

Cleanup  LP,  psi 

0 

0 

Analyses  cn  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


Unin.  After  Add.  Inj. 

93  (93)*  90  (89)* 

43.7  42.9 


Pre-test  Post-tes 

89  (S9>  92  (87 

44.7  44.2 


Analyses  on  injection  water: 
Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Post-test 

0.1 

7.6 

72.6 


•  Corresponding  samples  analyzed  on  instrument  B,  This  was  done  to  check 

instrument  A.  Samples  were  taken  at  same  position  and  approximately  same  time. 
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TA.BLE  155.  SINGLE -ELEMENT  LOOP  TESI  NO.  201  (Cont'd) 


Time, 

min 

AP, 

£«i 

Totamitor 

Infl.  EfH. 

Effluent,  mg /liter 
Solid*  Free  water 

Influent  fuel 
temperature.  V 

0 

3.3 

0 

0 

80 

5 

3.4 

0 

0 

0.12  (a) 

0 

IC 

3*5 

0 

0  (b) 

5C 

15 

4.5 

0 

1 

3o 

20 

9.8 

0 

2 

80 

23 

20.0 

0 

8 

3.51  (c) 

0 

80 

28 

24.0 

0 

0 

0.03 

0-1 

80 

33 

24.6 

0 

0 

0-1 

3C 

38 

25.2 

0 

0 

2-3 

80 

40 

32.0 

0 

0 

eo 

45 

40.0 

0 

0 

0.84  (a) 

2-3 

so 

Schedule : 

Time .min 

Water .«pm 

d  1  id  e  . 

0-23 

0.002 

5.72 

23-38 

0.2 

38-45 

0.2 

5-72 

(a,  Deposits 

on  test 

membranes  observed 

under  microscope  to  be 

stainless  cteel 

fit  ings . 

(b)  Initial 

t  nre  of 

^eak  started 

at  1C  min  .ntc  rest. 

.nd  last 

ed  for 

■  a  per  i-od  if 

l6  min. 

A  peak 

value  of  25 

occurred 

at  c’3  min  40 

rec  or  2 

C  ps  i 

40  sec. 

(c)  AC  Dust  present  or.  teat  nerrJbrans. 
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TABLE  156..  SINGLE -ELEMENT  LOOP  TEST  NO.  202  Date:  23  Feb  68 

Loop  no.  3(itl/SS)  Housing:  8*  I.D.  Aluminum 

Element:  .-liters  Ine.  I-4?08  Lot  465 
Canister:  DoD  type  1 

Procedure  no.  13-A  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  *F  80 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 

oolids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5*72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  22  ,  fresh 

Date  blended  with  additives:  23  Feb  68 
Anti-icing  additive  0  vol.  %,  Dow,  Lot 

Surfactant  5.0  mg/L  (1.75  lb/Mbbl)  Sodium  Haphthenate  N-A-l  (lab  prepn. ) 

Test  duration,  min  44  Calculated  dirt  loading,  g  166 

Fuel  throughput,  gal  866  Actual  element  weight  gain,  g  176 

Average  rate,  gpm  20.1 


Time  0  min  End  test 

Meter  reading,  gal  300  1186 

Screen  AP,  psi  1  1 

Cleanup  AP,  psi  0  0 


Analyses  or.  infli  ent  fuel: 

Time  Unin.  After  Add.  Iaj.  Pre-test  Post-test 

W'SIM,  distilled  water  91*  73*  65*  87** 

IFT,  distilled  water,  ayn/cm  43.9  42.4  41.1  39.9 


Analyses  on  injection  water: 

Time 

SoliC1*,  mg  /liter 

pH 

JT,  dyn/cm 


F, *t-test 

0-3 

7.7 

72.2 


*  Samplss  an  ’lyied  00  instrument  B. 

*•  Semple  ana  Lied  0,1  inatruneat  A. 
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TABLE  156.  SINGLE- ELEMENT  LOOP  TEST  NO.  202  (Coat'd) 


Time, 

AP, 

Tofcamitor 

Effluent,  ms /liter 

Influent  fuel 

min 

P*1 

Infl. 

Effl. 

Solids  Free  water 

temperature.  *F 

0 

3.5 

0 

c 

80 

5 

3.6 

0 

0 

0.23  (a)  C 

8c; 

10 

3>9 

0 

1  (b) 

80 

15 

5.2 

0 

1 

30 

20 

17.5 

0 

5 

80 

21 

20.0 

0 

5 

2.26  (c)  C 

80 

26 

28.0 

0 

0 

0,02  (d)  0-1 

80 

31 

28.2 

0 

40 

20* 

80 

36 

29.0 

0 

44 

20+ 

80 

40 

36.4 

0 

15 

30 

44 

40.0 

0 

l 

heg.  (d)  2  -3 

80 

Schedule : 


Tina  .min 

”'-21 
36 
36  "JiJi 


Water  .aom 

0.002 

0.2. 

0.2 


Solids  .g/min 
5.72 

5. 72 


(a)  ftirt.culata  matter  present  on  teat  membrane . 

^b)  Initial  tin’s  of  psek  started  at  9  min  into  test,  and  astftd  for  a  period 
of  1 v  a in  10  aec.  A  peak  value  of  20  occurred  at  20  psi  +  55  sec.  Initial 
time  o*'  pet. it  started  at  20  psi  +  6  min  45  sec,  arui  lasted  for  a  period  cf 
:6  nil  45  set.  a  peak  value  of  49  occurred  at  20  pai  +  16  min  10  sac. 

{;: }  AC  Oust  present  on  test  membrane. 

(<! )  1):  ?.k  tint  present  on  test  membrane  3 . 
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TABLE  157.  SINGLE-ELEMENT  LOOP  TEST  NO.  203  Date:  26  Fab  68 


Loop  no.  3(41/33) 

Housing:  8*  l.D.  Aluminum 

Element:  Filters  Inc.  1-4200 
Canister:  DcD  type  1 

Lot  465 

Procedure  no.  JJ-A 

Fuel  flow,  gpm 

20 

Water:  Filtered  tap  water. 

Fuel  inlet  temperature,  #F 

80 

Solids:  Coarse  AC  Dust, 

Fuel  inlet  pressure,  psi 

70 

Water  injection  schedule; 
to  end  of  test. 

0.002  gpm  from  0  min  tc  20  psi,  then  0.2  gpm 

Solids  injection  schedule:  5.72  g/tnin  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  teat. 


Test  fuel  jp_5  batch  no.  22  .  fresh 

Date  blended  with  additives:  26  Feb  68 
Anti-icing  additive  0  vol.  %,  Dow,  Lot 

Surfactant  0.5  mg/L  (0.175  lb/Mbbl)  Sodium  Naphthanate  N-A-l  (lab  prepn.) 


Test  duration,  min  58 
Fuel  throughput,  gal  1149 
Average  rate,  gpm  19,0 


Calculated  dirt  loading,  g  246 

Actual  element  v.-e.ght  gain,  g  253 


Time  0  tuiu  Ehd  test 

Meter  reading,  gal  300  1448 

Screen  AP,  pA  1  1 

Cleanup  AP,  psi  0  1 


Analyses  on  influent  fuel: 

Time  On  in.  After  Add.  Inj. 

WSJM,  distilled  water  83*  (33)* >  84* 

IFT,  distilled  wa^er,  dyn  t  cm  39-°  42.6 


Pre-teat  Post -test 

74*  93*** 

39.9  39.1 


Analyses  on  injection  water: 
T 

Solics,  mg/liter 

pH 

ST,  dyn/cm 


Post-test 

0.4 

7.5 

?2.8 


*  Staples  analyzed  cc  instrument  B. 

••  Incoming  fua  1  sample ,  uain.,  before,  filling  teuc.  WSIK  sampl-t  a"*lyzvd  on  instrument  B. 
+•*  Semple  an  1  lofted  on  instrument  A. 


SINGLE. ELEMENT  LOOP  TEST  NO.  203  (Cont'd) 


TABLE  157. 


Time, 

AP, 

Totamitor 

Effluent. 

mg /liter 

Influent  fuel 

min 

£ii_ 

Infl, 

Effl. 

Solids 

Free  water 

temperature.  *F 

0 

4.0 

0 

0 

79 

5 

4.0 

0 

0 

0.11  (a) 

0 

80 

10 

4.1 

0 

* 

0 

80 

15 

4.5 

0 

0 

80 

20 

5.4 

0 

0 

80 

25 

10.6 

0 

1  (b) 

80 

29 

20.0 

0 

2 

U24  (0) 

0 

80 

34 

24.0 

0 

0 

0,04  (a) 

0-1 

80 

39 

24.5 

0 

0 

1-2 

80 

44 

25.5 

0 

0 

0-1 

80 

45 

27.9 

0 

0 

80 

5o 

32.6 

0 

0 

80 

55 

37.7 

0 

0 

30 

58 

40.0 

0 

0 

neg.  (a) 

8-10 

80 

Schedule: 


Time  .min 
0-29 
29  -44 
44-58 


Water.gpm 

0.002 

0.2 

0.2 


Sollda.g/mln 

5.72 

5.72 


(a)  Pink  tint  present  on  test  membranes. 

(b)  Initial  time  of  peak  started  at  23  min  into  test,  and  lasted  for  a  period 
of  2  min  10  sec.  A  peak  value  of  11  occurred  at  29  min  30  sec  or  20  psi  * 
30  sec. 

(c)  AC  Dust  present  on  test  '“Mnbrane. 
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BLE  158.  SINGLE-ELEMENT  LOOP  TEST  NO.  203A  Date:  22  Ari  ii  63 


Loop  no.  3(A1/3S) 


Procedure  no.  Special^ 
Water:  Filtered  tap  water. 
Solida:  None 


Houaing.  8*  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  465 
Caniater:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  8o  (^) 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0,2  gpm  from  0  min  to  60  min,  then  discontinued. 


Solids  injection  schedule:  No  Solids 


Teat  fuel  JP-5 

batch  no.  22  , 

fresh 

Date  blended  with  additives: 

None 

Anti-icing  additive  None 

vol.  %, 

Dow,  Lot 

Corroaion  inhibitor  None 

lb/Mbbl,  ,  Lot 

Teat  duration,  min 

120 

Calculated  dirt  loading,  g 

Fuel  throughput,  gal 

2400 

Actual  element  weight  gain,  g 

Average  rate,  gpm 

20,0 

Time 

0  min 

End  test 

Meter  reading,  gal 

104 

2504 

Screen  AP,  psi 

0 

C 

Cleanup  AP,  psi 

0 

0 

Analyses  on  influent  fuel:  None 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


Analyses  on  injection  water:  None 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


(a)  Run  made  merely  to  expose  element  to  fuel  and  water,  for  subseauent  dryout 

end  retest, 

(b)  Teaperature  indicator  about  5*F  in  error}  actual  temperature  of  run  75*F. 
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TABLE  158.  SINGLE- ELEMENT  LOOP  TEST  NO.  203A  (Cont'd) 


Time, 

min 

0 

5 

10 

15 

20 

25 

.30 

35 

40 

45 

5o 

55 

6o 

65 

70 

75 

80 

85 

90 

95 

100 

105 

no 

U5 

120 


AP, 

psi 

3.5 
3o 
4.0 

4.1 

4.2 

4.3 

4.5 
4.5 

4.5 

4.6 
4.6 
4.5 
4.5 
4.2 
4.1 
4.1 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

Schedule' 


Totamitor 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

c 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

c 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Minutes 

c-6o 

60-120 


-Effluent,  mg/liter  Influent  fuel 

Solids  Free  water  (a)  temperature. °F 
None  79 

79 

80 

0-1  (1-2)  80 

80 
80 

0-1  (1-2)  80 

30 
80 

0-1  (2-3)  80 

80 
80 

0-1  (1-2)  SO 

80 
80 
30 
30 
80 

0-1  (0-1)  So 

30 

80 

80 

80 

30 


0.2 


None 


(a)  AEL's  were  viewed  by  two  different  individuals. 


TABLE  159.  SINGLE -ELEMENT  LOOP  TEST  NO.  204  Date:  6  May  63 


Loop  no.  3 (A  1/33) 


Procedure  no.  13-A 
Water:  Filtered  tap  water. 
Solids:  Coarse  AC  Oust. 


Housing:  8*  I.D.  Aluminum 

Element:  Filters  Inc.  1-4203  Lot  4^c^ 

Canister:  DoD  type  1 

F.jel  flow,  gpm  20 

Fuel  inlet  temperature,  * F  20 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpra  from  0  min  to  20  psi,  then  C.2  gpm 

to  end  of  test. 


Solids  injection  schedule:  5.72  g/min  from  0  min  tc  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JP-5 

batch  no.  22  ,  fresh 

Date  blended  with  additives: 

6  May  68 

Anti-icing  additive  C 

.15 

vol.  %,  Dow,  Lot  03137126 

Corrosion  inhibitor 

16 

lb/Mbbl,  Monsanto  iantolene  "C"  ,  Lot  NH-04006 

Test  duration,  min 

57 

Calculated  dirt  loading,  g  234 

Fuel  throughput,  gal 

1119 

Actual  element  weight  gain,  g  212 

Average  rate,  gpm 

19.6 

Time 

0  min 

End  test 

Meter  reading,  gal 

79? 

1913 

Screen  AF,  psi 

0 

0 

Cleanup  AP,  psi 

0 

2 

Analyses  on  influent  fuel: 

Time 

Pre-test  (a) 

WSIM,  distilled  water 

64 

IFT,  distilled  water, 

dyn/cm  33.2 

Analyses  on  injection  water: 

Time 

Post-test 

Solids,  mg/lib 

er 

2.4  (b) 

PH 

ST,  dyn/cm 

V  0 

(ft)  pre-test  was  tx tended  for  an  e*tra  .'5  min,  because  o f  ni’h  Tctemitor  ladings. 

(b)  Particulate  matter  preset*  or.  test  membrane. 

(c)  Element  previously  expoasd  to  uninhibited  f'sel  iuod  water  snd  left  undisturbed 
In  housing  for  t sc  weeks. 
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TABLE  159.  SINGLE- ELEMENT  LOOP  TEST  NO.  2t4  (Cont'd) 


rime. 


Totamito.r 


Effluent,  mg /liter 


Free  water 


Influent  fuel 


4.7 

0 

1 

30 

4.9 

0 

1 

0.0 

0-1 

80 

3.0 

2 

1 

30 

5.1 

3 

0 

30 

5.5 

4 

L 

30 

6.0 

3 

1 

80 

7.4 

0 

1 

30 

10.0 

0 

1 

1-2 

80 

16.0 

0 

1 

80 

20.0 

0 

1  (a) 

0.06 

0-1 

80 

32.0 

10 

23 

0.C2 

20+ 

3C 

37.5 

12 

26 

0.04  (b) 

20+++ 

80 

40.0 

12 

7 

C.03 

20+++ 

80 

(a)  Initial  time  of  peak  started  at  20  psi  «-  30  min  30  sec  into  test,  and  lasted 
for  a  period  of  12  rain  30  sec  cr  40  psi,  A  .eak  value  of  4C  occurred  at 

2C  psi  +  4  min  45  sec. 

(b)  Special  sample. 


Schedule: 


Minutes 


Water,  cpm 


C.CC2 

0.2 


Solids,  g/min 

3.72 


£12  i 


lars: 


sSSSSi 


sssms; 


IM 


Test  time,  minutes 


TABLE  160.  SINGLE-ELEMENT  LOOP  TEST  NO.  205  Date:  9  May  68 

Loop  no.  3(Al/33)  Housing:  3"  I.D.  Aluminum 

Element:  7 liters  Inc.  1-4208  lot  465 
Canister:  DoD  type  1 

Procedure  no.  13-A  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  *F  20 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  pai  70 

Water  injection  schedule:  0.0C2  gpE  from  0  min  to  20  pei,  then  0.2  gpm 

to  end  of  test. 

Solids  injection  schedule:  5.72  g/ min  from  0  min  to  20  psi,  then  discontinued 
15  “in.  then  5»?2  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no,  22  ,  fresh 

Date  blended  with  additives:  9  May  68 
Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03 137126 

Corrosion  inhibitor  4  lb/Mbbl,  Du  Pont  AFA-1 


Test  duration,  min 

47 

Fuel  throughput,  gal 

944 

Average  rate,  gpm 

20.1 

Time 

0  min 

Meter  reading,  gal 

302 

Screen  AP,  psi 

V, 

Cleanup  AP,  per 

Analyses  or  influent 

fuel: 

Time 

W.5ZM,  distilled  water 
IFT.  distilled  water,  dyn/cm 


,  Lot  37 

Calculated  dirt  loading,  g  183 

Actual  element  weight  grin,  g  170 


End  tsst 

1246 

0 

0 


Pre-test 

62 

31.8 


Analyses  ci.a  injection  water; 
T  im>: 

Dolids,  mg /liter 
pH 

ST,  dyn/cm 


Foat.-tc^t 

r-.4 

7.4 
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TABLE  160. 


SINGLE -ELEMENT  LOOP  TEST  NO.  2Q5  (Cont'd} 


Time, 

AP, 

Totamitor 

Effluent, 

are  /Jits;.. 

Influent  tuel 

min 

£*]__ 

Infl. 

Efq. 

Solids  1*1  Fret  water 

temperature.  *F 

0 

3.0 

0 

0 

80 

5 

3.5 

0 

1 

0.57  (b) 

0 

80 

10 

3.6 

0 

1 

60 

15 

4.4 

0 

1 

80 

20 

6.6 

0 

2 

80 

25 

18.0 

0 

4 

80 

26 

20.0 

0 

2  (c) 

0.51  (b? 

0-1 

80 

31 

25.0 

0 

1 

*. 

C.01  (d) 

6-7 

80 

36 

26.4 

0 

1 

6-7 

80 

41 

26.8 

0 

1 

4-5 

80 

46 

37.5 

c 

1 

80 

47 

40.0 

0 

0.09(d)' 

3-4 

80 

(a)  Bilame  not  zeroing.  Re-zeroed  and  calibrated  balance  after  each  tost  naj'obrane 
and  control  pad  weighing. 

(b)  AG  Dust  present  on  teat  membranes, 

(c)  Initial  time  of  peak  started  at  20  psi  -  2miilC  sec  into  test,  and  lasted 
for  a  period  of  2  min  10  sec  or  20  pai,  Initial  time  of  peak  start*!  at 
20  pai  or  26  .in  into  test,  end  lasted  for  a  period  of  2  min  30  sec.  Peak 
values  of  4  aid  3  occurred  at  20  pai  -  2  min  5  sec  and  20  pel  +  55 
respectively. 

(d)  Pink  tiot  on  test  uwmbranea. 


Schedule: 


Minutes  Water,  g-.n 

0-26  0.002 

£6-41  0.2 

41-47  0.2 


Solids,  g/min 
5.72 


5.7? 


4>1 


TABLE  161.  SINGLE-ELEMENT  LOOP  TEST  MO.  206  Date:  10  May  68 


Loop  no.  3(A1/SS) 


Procedure  no.  13 -a 
Water:  Filtered  tap  vater. 
Solids:  Coarse  AC  Dust. 


Housing:  8"  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  465 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.0C2  gpm  from  C  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 


Solids  injection  schedule:  5.?2  g/min  frcm  C  min  to  20  psi,  the'  discontinued 
15  min,  then  5. 72  g/min  to  end  of  test. 

Tess  fuel  JP-5  batch  no.  22  ,  fresh 

Date  blended  with  additives:  9  Mey  68 
Anti -icing  additive  0.15  vol.%,  Dow,  Lot  03187126 

Corrosion  inhibitor  4  lb/Mbbl.  Du  Pont  AFA-1  ,  Lot  37 


Test  duration,  min 

62 

Fuel  throughput,  gal 

1242 

Average  rate,  gpm 

20.0 

Time 

0  min 

Meter  reading,  gai 

305 

Screen  AP,  p-ai 

0 

Cleanup  AP,  psi 

0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg/liter 
pH 

ST.  dyn/cm 


Calculated  dirt  loading,  g  269 

Actual  element  weight  gain,  g  2  33 

End  test 

1547 

0 

c 


?re-te'  t 

65 

33  • 

Poet -test 
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TABLE  161.  SINGLE- ELEMENT  LOOP  TEST  NO.  206  (Coat'd) 


Time, 

AP, 

T  otamitor 

rair> 

Infl. 

Effl. 

"o 

3.1 

0 

0 

5 

3.3 

0 

c 

10 

3-4 

0 

0 

15 

3.5 

0 

0 

20 

3.9 

0 

0 

25 

4.3 

0 

0 

30 

4.7 

0 

0 

35 

5.6 

0 

0 

40 

9.6 

0 

0 

45 

16.5 

0 

0 

46 

20.0 

If 

1  (c) 

51 

32.0 

0 

5 

56 

33.6 

0 

3 

61 

35.0 

0 

3 

62 

40.0 

0 

2 

Effluent,  mg /liter  Influent  fuel 

Solid*  („>  Free  water  temperature,  °F 

'  — -  -*  do 

nag.  (b)  0  do 

JO 

do 

80 

80 

90 

60 

SO 

80 


0rJ.3 

(d) 

0-1 

0 

neg. 

(b) 

6-7 

V" 

3-9 

80 

6-9 

30 

0.03 

(b) 

9- ie 

30 

(a)  Balance  no.  zeroing.  Re-zeroed  and  calibrated  balance  after  each  t«*t  membrane 
and  control  pad  weighing. 

(b)  Trace  of  AC  Dust  present  on  test  membrane::. .  an  also  a  slight  pink  tint. 

(c)  Initial  time  of  peek  started  at  20  psi  or  46  min  20  sec  into  test,  and  lasteo 
fear  a  period  of  15  min  40  sec  or  40  psi.  A  peak  value  of  2?  occurred  ®t 

20  psi  ♦  1  min  o  sec. 


(d)  AC  Dust  present  on  test  membrane. 

Schedule:  Minutes 

Wa!££L££2 1 

Solids,  g/min 

0-46 

0.002 

5.72 

46 -6' 

0.2 

61  -(■ 

0.2 

5-7? 

4?3 


TABLE  162.  SINGLE- ELEMENT  LOOP  TEST  NO.  207  Date:  14  May  68 


Loop  no.  3(A1/SS) 

Housing:  3*  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208 

lot  465 

Canister:  DoD  type  1 

Procedure  no.  13.* 

Fuel  flow,  gpm 

20 

Water*  Filtered  top  water. 

Fuel  inlet  temperature,  °F 

80 

Solids:  Coarse  AC  Dust. 

Fuel  inlet  pressure,  psi 

70 

Water  injection  schedule:  0.002 

gpm  from  0  min  to  20  psi,  then  0,2  gpm 

to  end  of  test. 


Solids  injection  schedule:  5*72  g/min  from  0  Bin  uo  £. 0  psi,  then  discontinued 
1^  min,  tnen  5 .72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  22  ,  fresh 

Date  blended  with  additives:  14  Way  68 

Anti-icing  additive  0.1  vol.  %,  Dow,  Lot  03137126 

Corrosion  inhibitor  4  Ib/Mbbl,  Du  Pont  AFA-1  ,  Lot  37 


Test  duration,  min 

37 

Calculated  dirt  loading,  g 

126 

Fuel  throughput,  gal 
Average  rate,  gpm 

749 

20.2 

Actual  element  weight  gain,  g 

133 

Time 

0  min 

End  test. 

Meter  readir;:,  gal 

300 

1049 

Screen  AP,  psi 

1 

1 

Cleanup  AP,  psi 

0 

2 

Analyses  on  influent  fuel: 

Time  Pre-test 

WSXM.  distilled  water  57 

IFf,  distilled  water,  dyn/cm  j'5.6 

Analyses  on  injection  water: 

Time  Post -test 

Solids,  mg/liter  0.0 

pH  7.4 

ST,  dyn/cm  70.7 
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Table  162.  SINGLE- ELEMENT  LOOP  TEST  NO.  207  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

mg /liter 

Influent  fuel 

min 

P8i 

Infl. 

Effl. 

Solids 

Free  water 

temperature.  *F 

0 

2.9 

0 

0 

80 

5 

3.0 

0 

0 

0.19  {a) 

0 

80 

10 

3.2 

0 

2 

80 

15 

5.0 

0 

2 

80 

20 

13.8 

0 

4 

80 

21 

20.0 

0 

3  00 

1.39  (») 

0 

80 

24 

27.0 

0 

5o 

aeg. 

19-20 

80 

26 

28.0 

0 

4 5 

20+++ 

8c 

31 

30.5 

0 

44 

20++  + 

80 

36 

32.0 

0 

35 

20+++ 

30 

37 

40.0 

0 

4G 

0.05 

20++  + 

80 

(a)  AC  Dust 

present 

on  test 

membranes. 

(b)  Initial  time  of  peak  started  at  3  “Id  into  test,  and  lasted  Tor  e  period  of 

18  min  4O  sec.  A  peak  valus  of  9  occurred  at  20  psi  +  45  sec.  Initial  time 

of  peak  started  at  20  psi  +  1  min,  and  lasted  for  a  period  of  1  min  30  sec. 

A  peak  value  of  50  occurred  at  20  psi  +  1  min  50  sec.  Initial  time  of  peak 

started  at  20  psi  +  2  min  30  sec,  and  lasted  for  a  period  of  3  rain  50  sec. 

A  peak  value  of  55  occurred  at  20  psi  +  4  min  20  sec.  Initial  time  of  peak 

started  at  20  psi  +  11  min  20  sec  into  test,  and  lasted  for  a  period  of  2  min. 

A  piak  value  of  92  occurred  at  20  psi  +  11  min  20  sec.  Initial  time  of  peak 

started  at  20  psi  ♦  13  min  20  sec  into  test,  and  lasted  for  period  of  4  min  15  sec. 

A  peak  value  , of  49  occurred,  at  20  psi  +,.14  min  20  sec.  _  ...  , 

Schedule:  Minute s  water,  gpm  Solids,  g/min 

0-21  0.002  5.72 

21-36  0.2  - 

36-37  0.2  5.72 


TABLE  163.  SINGLE- ELEMENT  LOOP  TEST  NO.  208  Date:  15  May  68 


Loop  no.  3U1/SS) 


Procedure  no.  13*A 
Water:  Filtered  tap  water. 

Solide:  Coarse  AC  Duet. 

Water  injection  schedule:  0.002  gpm 
to  end  of  teat. 


Housing:  8*  I.D.  Aluminum 
Element:  Filters  Ino.  1-4208  Lot  465 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  lemperature,  #F  80 

Fuel  inlet  pressure,  psi  70 

from  0  min  to  20  psi,  then  0.2  gpm 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  22  ,  fresh 

Date  blended  with  additives:  14  May  68 

Anti-icing  additive  0.1  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  4  lb/Mbbl,  im  Pont  AFA-1  »  Lot  37 


Test  duration,  min 

37 

Fuel  throughput,  gal 

749 

Average  rate,  gpm 

20.2 

Time 

0  min 

Meter  reading,  gal 

300 

Screen  AP,  psi 

1 

Cleanup  AP,  psi 

0 

Analyses  on  influent 

fuel: 

Time 

WSIMf  distilled  water 
IFT,  distilled  water,  dyn/cm 

A^riyses  on  injection  water: 

1  ime 

Solids,  mg/liter 

pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  126 

Actual  element  weight  gain,  g  121 


End  tfe-it 

1049 

1 

2 


Pre-test 

36 

34.0 


Po,«  t-teet 

0.C 

7.5 

70.4 
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(a)  AC  Dust  preseat  on  teat  membranes. 

(b)  Initial  time  cf  peak  started  at  1  min  into  test,  and  lasted  for  a  period 
of  22  min  35  sec.  A  peak  value  of  6  occurred  at  20  psi  +  55  sec.  Initial 
time  of  peak  started  at  2C  psi  +  14  min  into  test,  and  lasted  for  a  period 
of  2  min  50  sec.  A  peak  value  of  3  occurred  at  20  psi  ♦  16  min  30  sac. 

(c)  Conroe rically  prepared  pad»,  bought  from  Mil lipore  Filter  Corp.  Date 
received  5  Mar  63. 


Teat  time,  minutes 

42? 


TABLE  164.  SINGLE-ELEMENT  LOOP  TEST  NO.  209  Date;  16  May  68 


Loop  no.  3U1/SS)  Housing:  8*  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  465 
Canister:  qqq  type  1 

Procedure  no.  13JL  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  "F  80 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 


Solids  injection  schedule:  5*72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  22  ,  fresh 

Date  blended  with  additives:  15  May  68 

Anti- icing  additive  o.l  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  4  lb/Mbbl,  Du  Pont  AFA-1  .Lot  3 7 


Test  duration,  min  46 

Fuel  throughput,  gal  910 

Average  rate,  gpm  I9.8 

Time  0  min 

Meter  reading,  gal  300 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT.  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  177 

Actual  element  weight  gain,  g  160 


End  test 
1210 
1 
1 


Pre-test  Post-teot 

37  63  (a) 

34.7 


Post-test 

0.1  (b) 

7.2  (  )  7.3 
52.3  (c)  7U9 


(*)  itfPAFB  filtered  tap  water  was  injected, 

(b)  Particulate  matter  present  on  H^O  test  membrane. 
(3)  Possible  fuel  in  sample. 


TABLE  164.  SINGLE- ELEMENT  LOOP  TEST  NO.  209  (Cont'd) 


Time, 

AP, 

TotamiU'i 

Effluent,  me/liter 

Influent  fuel 

min 

£!i_ 

Infl,_ 

Effi. 

Solids  Free  water  (r) 

temperatuce.'F 

0 

3.1 

0 

0 

00 

5 

3.2 

0 

1 

0.23  (a)  0 

\ 

80 

10 

3.3 

A 

w 

1 

80 

15 

3.9 

0 

1 

80 

20 

5.5 

0 

1 

80 

25 

li.3 

0 

2 

80 

29 

20.0 

0 

2  (b) 

1.07  (0)  o-l 

80 

34 

23.5 

0 

15 

0.24  (d )  2C++* 

80 

39 

31.5 

9 

25 

20+++ 

80 

44 

34.0 

0 

3 

17-18 

80 

46 

40.0 

0 

2 

aeg.  (e)  16-17 

30 

(a)  Light  A3  Dust  present  on  test  membrane. 

(b)  Initial  time  of  peak  started  at  5  min  into  test,  and  lasted  for  e  period 
of  26  min  15  sec.  A  peak  value  of  25  occurred  at  20  psi  ♦  i  min  45  "^c. 

Initial  time  of  peak  started  at  20  psi  +  2  min  25  sec  into  test,  and  lasted 

for  a  period  of  14  rain  15  sec.  A  peak  value  of  29  occurred  at  20  psi  +  9  mih  55  s*c 

(c)  A 8  Dust  present  on  test  membrane. 

(d)  Trace  of  A3  Dust  on  test  membrane  and  particulate  matter,  also  pink  tint  present. 

(e)  Trace  of  AC  Dust  present  on  test  membrane,  also  slight  pink  tint. 

(f)  Comnerically  prepared  pads,  bought  from  Mil  1 ipore  Filters  Corp.  Date  received 
5  Mar  68. 


Schedule: 


Minutes 

0-29 

29-44 

44-46 


Water,  gpm 

0.002 

C.2 

C.2 


Solids  g/min 

5.72 


5.72 
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TABLE  165.  SINGLE-ELEMENT  LOOP  TEST  NO.  210  Date:  17  May  68 

Loop  no.  SU'l/SS)  Housing:'  8"  I.D.  Aluminum 

Element:  Filter?  Ino.  1-4208  Lot  465 
Canister:  DoD  type  1 

Procedure  no.  13.A  Fuel  flow,  gpm  2? 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  °F  80 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  22  ,  fresh 

Date  blended  with  additives:  17  May  68 
Anti-icing  additive  0.1  vol.%,  Dow,  Lot  03187126 

Corrosion  inhibitor  4  lb/Mbbl,  Du  Pont  AFA-1 


Test  duration,  min 

38 

Fuel  throughput,  gal 

750 

Average  rate,  gpm 

19.7 

Time 

0  min 

Meter  reading,  gal 

300 

Screen  AP,  psi 

1 

Cleanup  AP,  psi 

0 

Analyser  on  influent 

fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


,  Lot  37 

Calculated  dirt  loading,  g  132 

Actual  element  weight  gain,  g  123 


End  test 
1050 
1 

2 


Pre-test 

39:  39(a) 

32.2 


Analyser  on  injection  water: 


Time  Post-test 

Solids,  mg/lit'ir  0.6  (b) 

pH  7.3 

ST,  dyn/cm  (e) 


(s)  Filtered  tap  water  was  injected. 

(b)  Particulate  mettar  present  on  Hjf  test  membrane. 

(c)  Analysis  ,oi.  sample,  was  not  run. 
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TABLE 


165.  SINGLE- ELEMENT  LOOP  TEST  NO.  210  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

ms /liter 

Influent  fuel 

min 

£Si_ 

Infl. 

Effl. 

Solids 

Free  water  ^  j 

temperature.  #F 

0 

3.3 

0 

0 

80 

5 

3.4 

0 

0 

0.36  (a) 

0 

80 

10 

3.6 

0 

1 

80 

15 

5.o 

0 

2 

80 

20 

15.7 

0 

2 

80 

21 

20.0 

0 

2  (b) 

0.63  (a) 

0-1 

80 

26 

29.0 

0 

1 

0.05  (c) 

4-5 

30 

31 

32.4 

0 

1 

4-5 

30 

36 

34.7 

0 

1 

16-17 

80 

38 

40.0 

0 

1 

0.18  (0) 

10-11 

80 

(a)  AC 

Dust  present 

on  test 

membranes . 

(b)  Initial  time  of  peak  started  at  3  min  into  test,  and  lasted  for  a  period  of 
21  min.  A  peak  value  of  5  occurred  at  20  psi  +  45  sec.  Initial  time  cf  peak 
started  at  20  psi  +  10  min  35  sec  into  test,  and  lasted  for  a  period  cf 

1  min  25  sec,  A  peak  value  of  3  occurred  at  20  psi  +  11  min  12  sec. 

(c)  Pink  tint  present  on  test  membranes. 

(d)  Commercially  prepared  pads,  bought  from  Mill ipore  filters  Corp,  Date  received 
5  Mar  68. 


Solids,  g/min 

5.7? 

5.72 


Schedule: 


Minutes 

0-21 

21-36 

36-38 


Water,  gpm 
0.002 
0.2 
0.2 


TABLE  166.  SINGLE- ELEMENT  LOOP  TEST  NO.  211  Date:  20  May  68 

Loop  no.  3(il/SC)  Housing:  8»  I.D.  Alumlaum 

Element:  Filters  Inc.  Z-4208  Lot  465 
Canister:  DoD  type  1 

Procedure  no.  13*A 
Water:  Filtered  tap  water . 

Solids:  Goars*  AC  Dust. 

Water  injection  schedule:  0.002  gpa  from  0  min  to  20  ?.»i,  then  0.2  gpm 
to  end  of  teat. 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  9F  00 

Fuel  inlet  pressure,  psi  70 


Solids  injection  schedule:  5*72  g/min  from  0  min  to  20  pal,  then  discontinued 
15  Bin*  then  5*72  g/mln  to  end  of  test. 

Test  fuel  JF-5  batch  no.  22  ,  fresh 

Date  blended  with  additives:  17  May  68 

Anti -icing  additive  o.l  vol.%,  Dow,  Lot  03187126 

Corrosion  inhibitor  4  lb/Mbbl,  Du  Pont  AFA-1  ,  Lot.  37 


Test  duration,  min  42 

Fuel  throughput,  gal  840 

Average  rate,  gpm  20,0 

Time  0  min 

Meter  reading,  gal  300 

Screen  AP,  psi  1 

Cleanup  AP,  psi  0 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 

IF  .;,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

T  im* 

Solids,  mg /liter 
PH 

ST,  tfyn'-;.! 


Calculated  dirt  loading,  g  15/j. 

Actual  element  weight  gain,  g  I43 


End  teat 
1140 
1 
l 


Pre-test 

42 

32.8 


I- ost-tenl 
C.O 

7.3 

72.5 
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TABLE 

16b.  SINGLE- ELEMENT  LOOP  TEST  NO.  211  (Cont»d) 

T<me, 

AP, 

Totamitor 

Effluent, 

m*/lite* 

Influent  fuel 

min 

£gj 

Infl. 

EffL 

Solids 

Free  water 

temperature.  *F 

0 

2.9 

0 

0 

80 

5 

2.9 

0 

2 

0.71 

0 

80 

10 

3.1 

0 

3 

80 

15 

4.4 

0 

3 

80 

20 

11.4 

0 

3 

80 

23 

20.0 

0 

4  (b) 

1.42 

1-2 

80 

28 

24.8 

0 

11 

0.40 

20+ 

30 

33 

26.3 

0 

24 

20-m-* 

80 

38 

27.6 

0 

13 

20+-H- 

80 

40 

34.7 

0 

2 

80 

42 

40.0 

0 

2 

0.51 

9-10 

80 

(*)  AO 

Dust  present 

on  test 

nwmbrenes. 

(b)  Initial  tiiae  cf  peak  started  at  1  min  into  test,  and  lasted  for  a  period  of 

25  min  30  sec.  A  peak  value  of  1?  occurred  at  20  pel  1-  1  min  30  ssc.  Initial 
time  cf  peak  started  «t  20  psi  *  2  min  30  sec  into  test,  end  lasted  for'  *  period 
of  20  psi  +  17  min  3C  sec.  A  peak  value  of  25  occurred  at  20  psi  12  min. 

(c)  Conmerioaily  prepared  pads,  bought  from  Millipore  Filters  Corp.  Dat#  received 

5  Mar  68. 


Solids,  g/min 

5.7  2 
5.72 


Schedule: 

Minutes 

Wate  r,  gpm 

0-23 

0.002 

22-33 

0,2 

38-42 

0.2 

Test  time,  minutes 
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TABLE  767,  SINGLE-ELEMENT  LOOP  TEST  NO.  212  Date:  3  June  63 


Loop  no.  3  (A  1/33) 


Procedure  no.  13-A 
Water:  Filtered  tap  water. 
Solid*:  Coarse  AC  Dust. 


Housing:  8*  I.D.  Aluminum 
Element:  Filter*  Inc.  I-42CS  lot  465 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  30 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 

Solids  injection  schedule:  5*72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5*?2  g/min  to  end  cf  test. 


Test  fuel  JP-h  batch  no.Wone  .fresh  (from  Area  B  Tk  12,  6  Feb  67  receipt) 

I5ate  blended  with  additives:  3  June  68 

Anti-icing  additive  0.1  vol.  %,  Dow,  Lot  03197126 

Corrosion  inhibitor  4  lb/Mbbl,  du  Pout  AFa- 1  .Lot 37 


Test  duration,  min  84 
Fuel  throughput,  gal  1690 
Average  rate,  gpm  20.1 


Calculated  dirt  loading,  g 
Acv  il  element  weight  gain,  g 


Time  0  min 

Meter  reading,  gal  307 

"’•ret.:  AP,  psi  0 

Cleanup  AF,  psi  0 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT.  distilled  water,  dyn/cm 


End  test 
1997 

0 

2 


Pre-te*?t 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


IVst  -  test 
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TABLE  167.  SINGLE- ELEMENT  LOOP  TEST  NO.  212  (Coat’d) 


Time, 

AP. 

Totamitcr 

Effluent,  me  /liter 

Influent  fuel 

min 

Q»i 

Infl. 

Effl. 

Solids  Free  water 

0 

'2.9 

0 

0 

5 

3.0 

0 

0 

0,07  U2 

B0 

10 

3-0 

0 

1 

30 

15 

3.0 

0 

1 

80 

20 

3.1 

0 

1 

80 

25 

3.2 

0 

1 

80 

30 

3.5 

0 

l 

80 

35 

3.9 

0 

1 

80 

40 

3.5 

0 

1 

80 

45 

4.4 

0 

1 

80 

5o 

5.6 

0 

1 

80 

55 

7.9 

0 

1 

80 

6o 

12.0 

0 

1 

80 

65 

17.9 

0 

l 

80 

67 

20.0 

0 

1 

0.41  1-2 

80 

72 

26.5 

0 

1 

0.33  2-3 

80 

77 

23.0 

0 

1 

4-5 

80 

82 

29.4 

0 

1 

3-4 

80 

3. 

4O.O 

0 

1 

0.09  3-9 

80 

Initial 

tL&f  of  peak  star  tec 

fct  20  psi 

♦  45  sec  into  teat,  and  lasted 

for  a  period  of 

3  min. 

A  peak  value 

of  3  ccc  irred  at 

20  pal  ♦  55  see. 

Minutes 

Water  gprr. 

SolidB,  g/min 

C-67 

0.002 

5.72 

67-32 

C.2 

— 

32  -84 

0.2 

5.72 

it 


ft 


TABLE  168  .  SINGLE -ELEMENT  LOOP  TEST  NO.  213  Date:  4  June  68 


Loop  no.  3(Al/°3) 


Procedure  no.  13-4 
Water:  Filtered  tap  vater. 

Solids:  Coarse  AC  Dust. 

Water  injection  -schedule:  0.002  £pm  t 
to  end  of  test. 


Housing:  8"  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Let  465 
Canister:  BoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  tamper atu re,  ®F  80 

Fuel  inlet  pressure,  pai  70 

0  min  to  20  psi,  then  0,2  gpm 


Solids  injection  schedule:  6.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 


I 


Test  fuel  JP-4  batch  no.None  f fresh  (from  Area  3  Tk  12,  6  Feb  67  receipt) 

Date  blended  with  additives:  4  June  68 

Anti-icing  additive  0.1  vol.  %,  Dow,  Loc03l8?126 

Corrosion  inhibitor  4  Ib/.Mbbl,  nu  Pont  AFA-1  ,  Lot  37 


Test  duration,  min 

30 

Fuel  throughput,  gal 

1581 

Average  rate,  gpm 

19.8 

Time 

0  min 

Meter  reading,  gal 

300 

Screen  AP,  pci 

0 

Cleanup  AP,  psi 

1 

Analyses  on  influent 

fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dvn/ern 

Analvses  on  injection  water: 

T  ime 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  372 

Actual  element  weight  gain,  g  373 


Bud  test 
1381 
0 

1 


Pre-ter  c 
94 


Post- test 

•  3 

7-3 

71  .4 


iO 


TABLE  168  .  SINGLE- ELEMENT  LOOP  TEST  NO.  213  (Cont'd) 


TABLE  169 .  SINGLE-ELEMENT  LOOP  TEST  NO.  214  Date:  5  June  68 


Loop  no.  3(A1/SS)  Housing:  8*  I.B.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  4^5 
Canister:  Dor  type  1 

Procedure  no.  13-A  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  ®F  80 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  psi  ?0 

Water  injection  schedule:  0.002  gpm  iron  C  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discout inuea 
15  min,  then  5.72  g/mih  to  end  of  test. 


Test  fuel  jp-4 

batch  notions  .fresh  (from  Area  B 

Tk  12,  6  Feb  6?  receipt) 

Date  blended  with  additives: 

5  June  63 

Anti -icing  additive  0 

.1 

vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor 

4 

lb/Mbbl, 

Du  ?or,t  AFA-1 

»  Lot  37 

1 

mg  A- 

AP7L  ASA -3 

35001  (63-4) 

Test  duration,  min 

60 

Calculated  dirt  loading,  g  257 

Fuel  throughput,  gal 

1200 

Actual  element 

weight  gain,  g  279  (a) 

Average  rate,  gpm 

2C.0 

Time 

(  1.  JQ 

Ehd  test 

Meter  readin0,  gal 

300 

1500 

Screen  AP,  p  si 

0 

0 

Cleanup  AP,  psi 

1 

1 

Analyses  on  influent  fuei. 

Time 

Pre-test 

WSIM,  distilled  water 

63 

IFT,  distilled  water,  dyn/cm 

27.9 

Analyses  on  injection  water: 

Time 

Post -test 

Solids,  mg /liter 

C.3 

PH 

7.3 

ST,  dyn/cm 

71.4 

(a)  Gain  probably  due  to  Caags  Dust  Feeder. 


TABLE  169.  SINGLE- ELEMENT  LOOP  TEST  NO.  214  (Cont'd) 


Time, 

AP, 

Totamiter 

Effluent,  mg /liter 

Influent  fuel 

min 

psi 

Infl, 

,  Effl. 

Solids  Free  ■water 

temperature.6 

0 

2.0 

0 

0 

"80 

5 

2.1 

0 

0 

0.06  2-3 

90 

10 

2.1 

0 

0 

80 

15 

2.2 

0 

0 

80 

20 

2.4 

0 

0 

30 

25 

2.9 

0 

0 

30 

30 

3.0 

C 

0 

30 

35 

6.9 

0 

0 

30 

40 

134 

0 

0 

80 

43 

20.0 

0 

1  (a) 

C.43  3-4 

8C 

48 

29.9 

0 

2 

0.24  7-8 

CO 

53 

31.5 

0 

0 

17-13 

80 

53 

34.2 

0 

0 

14-15 

20 

6o 

40.0 

0 

0 

0.17  16-17 

3  j  . 

(a)  Initial  time  of 

peak  started  at  20 

pai  +  1  min  into  test,  and 

lasted  for 

a 

period  of  8  min.  A 

peak  valua  of 

4  occurred  at  20  psi  +  1 

min  15  sec. 

Schedule: 

Minutes 

Water,  gpm 

Solids,  g/mir: 

f  -43 

C.002 

5.72 

43-58 

0.2 

- . 

r9-6o 

0.2 

5.72 

Test  time,  minutes 


I  <*  Wty-V 


_ _  ,.  •-’  !r;>vs«ro*^ir^  -mss 


TABLE  170.  SINGLE-ELEMENT  LOOP  TEST  NO.  215  Date:  6  June  6? 


Loop  no.  3(A1/SS) 


Housing:  8*  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  465 
Canister:  DoD  type  1 


Procedure  no.  13-A 
Water:  Filtered  tap  water. 
Solids:  Coarse  AC  Oust. 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  mia  to  20  psi,  then  0.2  gpm 
to  end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JP-4  batch  no. None  ,  fresh  (from  Area  B  Tk  12,  6  Feb  67  receipt) 

Date  blended  with  additives:  6  June  68 


Anti- icing  additive  0.1 

Corrosion  inhibitor  4 

1 

Test  duration,  min  54 
Fuel  throughput,  gal  1073 
Average  rate,  gpm  20.0 

Time  0  min 

Meter  reading,  gal  300 
Screen  AP,  psi  0 

Cleanup  AP,  psi  1 


vol.  %,  Dow,  Lot  G31O7126 
Ib/Mbbl,  Du  Pont  AFA-1  ,  Lot  37 

ng/L  A?FI.  ASA-3  ,  85  001  (68-4) 

Calculated  dirt  loading,  g  230 

Actual  element  weight  gain,  g  287 


End  test 
1379 
C 
1 


Analyses  on  influent  fuel: 

Time 

WS1M,  distilled  water 
IFT,  distilled  water,  ayn/cm 


Pre-test 

67 

25.4 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
PH 

ST,  dyn/cm 


Post -test 

0.3 

7-3 

69.6  (a) 


(a)  Temperature  of  lab  was  approx Laate V  89  during  analysis  of  samples. 
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TABLE 


170.  SINGLE- ELEMENT  LOOP  TEST  NO.  215  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

ms /liter 

Influent  fa  el 

min 

P»i 

Infl. 

Effl. 

Sfjiids 

Free  water 

temper  e.° 

0 

1  9 

0 

0 

io 

5 

2.0 

0 

0 

0.18 

1-2 

80 

10 

1.9 

0 

0 

80 

15 

2.0 

0 

0 

80 

20 

2.1 

0 

0 

80 

25 

2.4 

0 

0 

6o 

30 

3.0 

0 

1 

80 

35 

4.3 

0 

1 

80 

40 

7.9 

0 

1 

80 

45 

13.7 

0 

1 

80 

49 

20.0 

0 

1  (a) 

1.57 

3-4 

80 

54 

40.0 

0 

2 

0.51  (b) 

10-11  (c) 

80 

13-I9(a)  80, 


(a)  Initial  time  of  peek  started  ,*t.  20  psi  +  40  sec  into  test,  and  lasted  for 
a  period  of  6  min  f 0  sec.  Feak  -.clue  of  11  occurred  at  2C  psi  +  55  sec, 

(b)  20  psi  +  5  min  arid  40  psi  sample. 

(c)  20  pai  +  5  min  AEL. 

(d)  40  Pfli  AELj  slso  AEL  was  irregular  because  about  10C0  mi  of  fuel  was  allowed 
to  fill  container. 


Schedule: 


Minutes  Water,  gpm 

o-49  0.002 

49-54  o.z 


Solids,  g/min 
5.72 


F 


0 


20 


00 


ift-ne **tr  • '  *mm»#  rf~  ■ 


_ _ «^^v,(i,»v4^ww.'Aw.ji^rr<^;/^ri»5;;^If'^S13Mtr*:Vn<?viiiei»r^f!t;-j-  ■ :.  '■■•■'  ■»)* 


TABLE  171.  SINGLE-ELEMENT  LOOP  TEST  NO.  216  Date:  7  June  68 


Loop  no.  3(A1/SS) 


Procedure  no.  13-A 
Water:  Filtered  top  water. 
Solids:  Coarse  AC  Dust. 


Housing:  6"  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  465 
Canister:  DoP  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  °F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 


Solids  injection  schedule:  5*72  g/miu  from  0  min  to  20  psi,  then  discontinued 
15  oin,  then  5*72  g/min  to  end  of  te3t. 


Test  fuel  JP-4  batch  noilone  ,  fresh  (from  Area  B  Tk  12.  6  Feb  67  receipt) 


Date  blended  with  additives: 

7  June  68 

Anti-icing  additive  0 

.1 

vol.  %,  Dow, 

Lot 

03137126 

Corrosion  inhibitor 

4 

lb/Mbbl, 

Du 

Font 

AFA-1 

» Lot  37 

1 

ng/L 

APFL  ASA -3 

85001  (68-4) 

Test  duration,  min 

49 

Calculated  dirt  loading,  g 

223 

Fuel  throughput,  gal 

983 

Actual  element 

weight  gain,  g 

233 

Average  rate,  gpm 

20.1 

Time 

0  min 

2nd  test 

Meter  reading,  gal 

300 

CO 

Screen  AP,  psi 

0 

0 

Cleanup  AP,  psi 

1 

1 

Analyses  on  influent  fuel: 

Time 

Pre-test 

WSIM,  distilled  water 

72 

IFT,  distilled  water, 

dyn/cm 

25*9  (a) 

Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


Post -test 

3.2 

7.4 

69.4  (a) 


(a)  Temperature  of  lab  was  approximately  90  ®F  during  analysis  of  sample?. 


TABLE  171.  SINGLE- ELEMENT  LOOP  TEST  NO.  216  (Cont'd) 


Time, 

min 

0 

5 

10 

15 

20 

25 

30 

35 

39 

44 

49 


(a)  Black  particulate  matter  present  cn  teat  membranes. 

(b)  Initial  time  of  peak  started  at  20  psi  +  40  sec  into  test,  and  laatad  for 
a  period  of  3  min  20  sec.  A  peak  value  of  5  occurred  et  20  psi  +  55  sec. 


Schedule:  Minutes  Water,  gpm  Solids,  g/min 

0-39  0.002  5.72 

39-49  0.2  - 


443 


*  't  +  f  i.  *  S 


i**iw?«U:  fairwsw^  <mm 


«m*fc 


TABLE  172.  SINGLE-ELEMENT  LOOP  TEST  NO.  217  Date:  11  June  68 


Loop  no.  3U1/3S) 


Procedure  no.  13-A 
Water:  Filtered  tap  water. 
Solid*:  Coarse  AC  Dust. 


Housing:  8*  I.D,  Aluminum 
Element:  /liters  Inc.  I -4208  Lot  465 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  ®F  80 

F*  si  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  mia  to  20  psi,  then  0.2  gpm 
to  end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5.72  g/min  to  eo.<3  of  test. 

Test  fuel  JP-4  batch  noJSone  ,  fresh  (from  Area  B  Tk  12,  6  Feb  6?  receipt) 

Date  blended  with  additives:  11  June  63 

Anti-icing  additive  0.1  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  Ib/Mbbi,  ,  Lot 

1  mg/L  APFL  ASA -3  85001  (66-4) 

Test  duration,  min  127  Calculated  dirt  loading,  g  64I 

Fuel  throughput,  gal  2532  Actual  element  weight  gain,  g  534  (*) 


Test  duration,  min  127 
Fuel  throughput,  gal  2532 
Average  rate,  gpm  19.9 


Time  0  min 

Meter-reading,  gal  300 

Screen  AP,  psi  0 

Cleanup  AP,  psi  1 

Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT,  distilled  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 
pH 

ST,  dvn/cm 


(a)  lost  due  to  Cttege  Diet  Feeder. 


End  tost 

2332 

0 

1 


Fro -test 

85 

42.7 


Fo-st  -test 


TABLE  172.  SINGLE-ELEMENT  LOOP  TEST  NO.  217  tCont'd) 


Time, 

min 

0 

15 

20 

25 

3C 

35 

40 

6 

50 
55 
6o 
65 

70 

75 

9o 

85 

86 

51 
96 

101 

106 

m 

Uc- 

121 

127 

Schedule. 


AP, 

2SL. 

2.0 

2.0 

2.0 

2.0 

2.1 

2.3 

2.5 

3.0 

3.6 

5.4 
7.0 
3.6 

lo.8 
12 . 6 
14.5 


Totamltor 
Infl.  Em. 


Effluent,  mg/hter 
Solids  Free  watur 


Influent  fuel 
temperature.  *F 


16.1 

c 

c 

17.5 

0 

0 

19.5 

0 

0 

20.0 

0 

0  (ft) 

C.14 

16-1? 

20.4 

n 

V 

3 

0.12 

:*M3 

O  /*%  ^ 

J O 

r 

2 

16-17 

2D. 5 

c- 

1 

5-6 

re  7 

0 

2 

27.6 

0 

2 

31.2 

A 

3 

35.3 

0 

•  3 

4^  •  C 

c 

27 

C,  13  (b) 

20+ 

Minutes 
0-86 
86-101 
101-127 


Water,  gpm 
0.  002 
0.  2 
0.  2 


Solids,  g 
5.72 


hi  Pi 


Test  time,  minutes 

time  of  peak  started  at  20  psi  »  30  #ec  into  test,  and  lasted  for  a  p«r:od 
o:  4  0  min  30  sec,  A  peak  value  of  28  crcr-irrcd  at  >0  psi  *  40  min  45  see. 

I’set  ,-g  of  mailer  present  on.  test  membrane  believed  to  be  Teflon  tape. 


TABLE  173.  SINGLE -ELEMENT  LOOP  TEST  NO.  218  Date:  12  June  68 

Loop  no.  3U1/SS)  Housing:  8*  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  465 
Canister:  DoD  type  1 

Procedure  no.  13-A  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  °F  30 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  psi  70 

W*.ter  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 

Solids  injection  schedule:  5./2  g/oin  from  0  min  to  20  psi,  then  discontinued 
15  min,  then  5*72  g/min  to  end  of  test. 

Test  fuel  JP-4  batch  noUone  ,  fresh  (from  Area  B  Tk  12,  6  Feb  67  receipt) 

Date  blended  with  additives:  12  June  66 

Anti -icing  additive  0.1  vol.  %,  Dow,  Lot  C3187126 

Corrosion  inhibitor  lb/Mbbl,  ,  Lot 

1  rng/L  APFL  ASA-3  85001  (63-4) 

Test  duration,  min  111  Calculated  dirt  loading,  g  549 

Fuel  throughput,  gal  2211  Actual  element  weight  gain,  g  506  (s) 

Average  rate,  gpm  19.9 


Time  0  min  End  t®3t 

Meter  reading,  gal  298  2509 

Screen  AP,  psi  0  0 

Cleanup  AP,  psi  1  0 

Analyses  on  influent  fuel: 

Time  Pre-test 

WSIM,  distilled  water  96 

IFT,  distilled  waier,  dyn/cm  42.? 

Analyse*  on  injection  water. 

Time  Post-test 

Solids,  mg /liter  0.6 

pH  f.b 

ST,  dyr./cm  7 2.0 


(e)  Lose  probably  due  to  OoMga  Dust  Feeder. 
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TABLE  174.  SINGLE- ELEMENT  LOOP  TEST  NO.  219  Date:  13  June  68 

Loop  no.  3te\/3S)  Housing:  8*  I. D.  Aluminum 

Element:  Filers  Inc.  1-4208  Lot  465 
Canister:  DoD  type  1 


Procedure  no.  13*4 
Water:  filtered  tap  vmter, 
Snlids:  Course  LZ  Dust. 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *  F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then  0.2  gpm 
to  end  of  test. 


Luiids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then  discontinued 
15  ®in,  then  5.72  g/oin  to  end  of  test. 


Test  fuel  JP-4  batch  r.o.None  ,  fresh  (from  Area  B  Tk  1?,  6  Feb  6?  receipt) 

Date  blended  with  additives:  lj  June  68 


85001  (63-4) 
618 

g  607 


Anti-icing  additive 

0.1 

vol.  %, 

Dow,  Lot  03187126 

Corrosion  inhibitor 

lb/'Mbbl 

,  ,  Lot 

1 

OfjL 

APFL  ASA -3 

Test  duration,  min 

123 

Calculated  dirt  loading,  g 

Fuel  tt^  oughput,  gal 

207 

Actual  element  weight  gain, 

Average  rate,  gpm 

20.0 

Time 

0  ic  in 

2nd  last 

Meter  reading,  gal 

291 

2743 

Screen  AP,  pei 

0 

0 

Cleanup  AP,  psi 

0 

l 

Analyse  *  on  influent 

fuel: 

Time 

Pre-teat 

WSIM,  distilled  water 

92 

IFT,  distilled  water, 

dyn  /  cm 

i+e  .5 

Analyses  on  injection  water 
Taw 

Solids,  mg/mer 

pH 

ST,  dy-n/cm 


t  £  *•  t 


r.3 

71.5 
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TABLE  174.  SINGLE-ELEMENT  LOOP  TEST  NO.  219  (Coat'd) 


****** 


TABLE  175.  SINGLE -ELEMENT  LOOP  TEST  NO.  220  Date:  29-July-68 

Loop  no.  3(Al/SS)  Housing:  8"  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  465 
Canister:  DoD  type  1 


Procedure  no.  lB-A 

Fuel  flow,  gpm 

20 

Water: 

Filtered  tap  water. 

Fuel  inlet  temperature,  #F 

80 

Solids: 

Coarse  AC  Dust 

Fuel  inlet  pressure,  psi 

70 

Water  injection  scieduie:  0.002  gpm  from  0  rrin  to  20  psi,  then 
0.2  gpm  to  end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then 
discontinued  15  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  23  .  Fresh 

Date  blended  with  additives:  29-July-68 

Anti -icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  Santolene  C  ,  Lot  NH04-006 


Test  duration,  min 

52 

Calculated  dirt  loading,  g  212 

Fuel  throughput,  gal 
Average  rate,  gpm 

1001 

19.3 

Actual  element  weight  gain,  g  IjQ 

Time 

0  min 

End  Test 

Meter  reading,  gal 

2?4 

1275 

Screen  AP,  psi 

3 

0 

Cleanup  AP,  pgi 

2 

1 

Analyses  on  influent  fuel: 

Unin¬ 

Post  Clay 

?re 

Post 

Time 

hibited 

Filter 

Test 

Tost 

WSIM,  distilled  water 

90 

98 

71 

63 

IFT,  distilled  water,  dyn/cm 

40,2 

41.2 

32.8 

32.3 

IFi,  inj.  tfater,  dyn/cm 

39.9 

41.3 

32.9 

32.7 

Analyses  on  injection  water: 

Post 

Time 

Toot 

Solids,  mg/li‘er 

0,1 

PH 

8 .  ] 

TABLE 

175. 

SINGLE- 

ELEMENT  LOOP  TEST  NO.  220  (Cont'd) 

Time, 

AP, 

Totamitor 

Effluent, 

mg /liter 

Influent  fuel 

min 

psi 

Infl 

i.  Effl. 

Solids 

Free  water 

temperature.0 

o 

1.7 

0 

0 

p0 

*-% 

2.0 

r. 

0 

0 . 1 6 

0-1 

00 

1 0 

2.: 

0 

/"> 

V  i 

30 

2 . 0 

(• 

IJ 

70 

2  2 

6.6 

"> 

0 

8o 

2r 

X  ,  .  w 

n 
•  /< 

8o 

27 

20 . 0 

•r  > 

-  *  *. 

0-1 

8o 

22 

26.2 

j 

r- 

*-  - 

2-7 

3o 

3~ 

26.9 

(■'i 

0 

2-3 

3c 

4? 

2  ’/ .  4 

0 

2-3 

'  80  ■ 

>•  r, 

?'!  .0 

0 

0 

•  .  -o 

r-o 

67  • 

r, 

c2 

4c!o 

0 

- 

-  .  1  C 

■  7-7 

/o. 

Schedule:. 

Minutes 

Water,  gpm 

Solids,  g/min 

0-2? 

6  .  "2 

2? -42 

-  — 

42-32 

t  .  72 

Test  time  minutes 


anaionaoHdTa  xow 


TABLE  176.  SINGLE -ELEMENT  LOOP  TEST  NO.  221  Date:  30-July-68 

Loop  no.  3(Al/SS)  Housing:  8"  I.D.  Aluminum 

Element:  Filters  Ine.  1-4208  Lot  465 
Canister:  DoD  type  1 

Procedure  no.  13-A  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water.  Fuel  inlet  temperature,  #F  8o 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  psi  70 

.Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 

Solids  injection  schedule;  5*72  g/rain  from  0  min  to  20  psi,  then 
discontinued  13  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  23  ,  Reused 

Date  blended  with  additives:  30-July-68 

Anti- icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

'Corrosion  inhibitor  16  lb/Mbbl,  Santolene  C  .  Lot  NH04-006 

Test  duration,  min  52  Calculated  dirt  loading,  g  212 

Fuel  throughput,  gal  1054  Actual  element  weight  gain,  g  I97 

Average  rate,  gpm  20.3 


Time  0  min 

End  Test 

Meter  reading,  gal  'iQOS 

4060 

Screen  AP,  psi  4 

1 

Cleanup  AP,  psi  3 

2 

Analyses  on  influent  fuel: 

Post  Clay 

Pre 

Post 

Time 

Filter 

Test 

Test 

WSIM,  distilled  water 

97 

74 

79 

IFT,  distilled  water,  dyn/cm 

45.8 

38.0 

39.9 

IFT,  lnj.  water,  dyn/cm 

45.3 

37.4 

39.5 

Analyses  on  injection  water: 

Post 

Time 

Test 

Solid*.,  mg/liter 

0.1 

pH 

7.2 

ST,  dyn/cm 

71.0 

452 


TABLE  176.  SINGLE- ELEMENT  LOOP  TEST  NO.  221  (Coat'd) 


rime, 

min 

0 

5 

10 

15 

20 

25 

30 

3e> 

40 

45 

50 

52 


AP, 

£!l- 

2.0 

2.4 

2.3 

2.6 

4.3 

7.0 

12.5 

20.0 

28.0 

32.0 

34.0 

40.0 


Totamitor 
Infl.  Effl. 


Effluent,  mg/liter 
Solids  Free  water 


Influ enr  fuel 
temperature.  *  F 


80 

neg. 

0-1 

80 

80 

80 

o  0 
So 

3o 

0.02 

1-2 

80 

neg. 

2-3 

8o 

4-5 

30 

4-5 

30 

neg. 

11-12 

30 

Schedule: 


Minutes  Water,  gpir. 


S olids,  g/min 


||w 


nnnnnnnnnn==piri=:H=s:=:=5=i  i 

HMiliS 
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TABLE  177.  SINGLE- ELEMENT  LOOP  TEST  NO.  222  Date:  31- July-68 

Loop  no.  3(A1/SS)  Housing:  8”  I.D.  Aluminum 

Element:  Filters  Inc.  1-4208  Lot  465 
Canister:  Dod  type  1 

Procedure  no.  13 “A 

Water:  Filtered  tap  water. 

Solids:  Coarse  AC  Dust 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 

Solids  injection  schedule:  5.72  g/mln  from  0  min  to  20  psi,  then 
di^ontinued  15  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  23  ,  Reused 

Date  blended  with  additives:  31-July-68 
Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  Santolene  u  ,  Lot  NH04-0C6 

Test  duration,  min  52a  Calculated  dirt  loading,  g  212 

Fuel  throughput,  gal  1033  Actual  element  weight  gain,  g  202 

Average  rate,  gpm  20.0 

Time  0  min 

Meter  reading,  gal  310 

Screen  AP,  psi  3 

Cleanup  AP,  psi  1 

Analyses  on  influent  fuf  1: 

Time 

WSIlvi,  distilled  water 
IFT,  distilled  ></ater,  dyn/cm 
IF?,  inj.  water,  dyn/cm 

Analyses,  on  injection  water: 

Time 

Solids,  mg /liter 

PH 

ST,  dyn/cm 

a.  The  test  was  terminated  due  to  what  was  believed  to  be 
a  rupture  in  the  element. 


End  Test 
1348 
3 
3 

Post  Clay  Pre  Post 

Filter  Test  Test 

9 1-  77  °1 

44.3  36.O  3°. 4 

44.3  36.4  33.3 

Post  Test 

0 

7.1 

70.7 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  70 
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TABLE  177.  SINGLE- ELEMENT  LOOP  TEST  NO.  222  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent, 

ms /liter 

Influent  fuel 

min 

P«i 

Infl. 

Effl. 

Solids 

Free  water 

temperature.  °F 

0 

1.6 

0 

0 

80 

5 

1.8 

0 

0 

0.15 

0-1 

30 

10 

2.0 

0 

0 

80 

15 

2.5 

0 

0 

80 

20 

6.0 

0 

0 

80 

2* 

13.5 

0 

0 

80 

29 

20.0 

0 

1 

0.25 

4-5 

80 

34 

25.0 

0 

14 

0.00 

20* 

80 

39 

26.6 

0 

24 

20* 

80 

44 

27.5 

0 

38 

20*** 

80 

45 

32.0 

0 

100 

20*** 

80 

50 

36.0 

0 

100 

0 

20*** 

80 

52 

28.5 

0 

100 

10.57 

20*** 

So 

a.  AC  Dust  present  on  test  membrane. 


Schedule:  Minutes  Water,  gpm  Solids,  g/min 


S  S@§§  s  f  ,  ■ 


m  **m*e***'*<  -x 


TABLE  178.  SINGLE-ELEMENT  LOOP  TEST  NO.  223  Date:  l-August-68 
Loop  no.  3(A1/SS)  Housing.  8"  I.D.  Aluminum 


Procedure  no.  13 -A 
Water:  Filtered  tap  water. 
Solids:  Coarse  AC  Dust. 


Housing.  8"  I.D.  Aluminum 

Er- m*rt:  Filters  Inc.  1-4208  Lot  465 

Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  ®F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.0C2  gpm  from  0  min  to  20  psi,  then 
002  gpm  to  end  of  test. 


Solids  injection  schedule:  5.72  g/rnin  from  0  min  to  20  psi,  then 
discontinued  15  min,  then  5. 72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  23  ,  Reused 

Date  blended  wlJi  additives:  l-August-68 

Anti -icing  additive  0.15  voJ.%,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  Santolene  C 


,  Lot  N HO 4 00 6 


Test  duration,  min  54 

Fuel  throughput,  gal  1085 

Average  rate,  gpm  20.1 

Time  0  min 

Meter  reading,  gal  3^5 

Screen  AP,  psi  3 

Cleanup  AP,  psi  1 

/  alyses  oc  influent  fuel: 

Time 

WSiM,  distilled  water 
IFT,  d'Stilled  water,  dyn/cm 
IFfr’,  inj.  water,  dyn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  2 23 

Actual  element  weight  gain,  g  2 


End  Test 
1390 
3 
1 


Post  Clay 

Pre 

Post 

Fi Iter 

Test 

Test 

Tanic  4i 

97 

75 

S3 

44.3 

T>.6 

36.3 

4  0 . 6 

44,2 

36.O 

35.5 

40. 3 

Post  T 

est 

0.3 

7.4 

70,  8 

45t> 


♦  ~i  J 

-'  '•:  k1-' 


TABLE  179.  SINGLE-ELEMENT  LOOP  TEST  NO.  224  Date:  2-August-68 
Loop  no.  3(A1/SS)  Housrng:  8"  I.D.  Aluminum 


Procedure  no,  13-A 
Water:  Filtered  tap  water. 
Solid w:  Coarse  AC  Dust. 


Housrng:  8"  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  #F  80 
Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test.  . 

Solids  injection  schedule:  5.72  g/min  from  0  rain  to  20  psi,  then 
discontinued  15  min.  then  5,72  g/min  to  end  of  test. 


Test  fuel  -IP **5  bsteh  «o,  23  Rouap.d 

Date  blended  with  additives:  2-August-68 
Anti-icing  adJitive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  Santolene  C 


,  Lot  NH04-006 


Test  duration,  min 

53 

Calculated  dirt  loading,  g 

217 

Fuel  throughput,  gal 

1057 

Actual  element  weight  gain. 

g  220 

Average  rate,  gpm 

19.9 

Time 

0  min 

End  Test 

Meter  reading,  gal 

297 

1354 

Screen  AP,  psi 

3 

3 

Cleanup  AP,  pui 

1 

1 

Analyses  on  influent  fuel: 

Post  Clay 

Pre 

Post 

Tank  #1* 

Tune 

Filter 

Test 

Teat 

WSiM,  distilled 

water 

93 

70 

73 

IFT,  distilled  water,  dyn/cm 

42.2 

36 . 9 

36.0 

35.2 

IFT,  InJ.  wate 

r,  dyn/cm 

4’  ,7 

3-;.  9 

35.7 

32.8 

Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
PH 

ST,  dyn/cm 


*08 1  Tost 

0.2 

7.4 

71.4 


I.  Hand  blend  with  0,155  F3II  and  16  -lb/Vfcbl  Santolene  C, 


468 


,spi  ijfyajnn  ,-J*  /  f 


TABLE  180.  SINGLE- ELEMENT  LOOP  TEST  NO.  225  Date:  7-AugU3t-68 

Loop  no.  3(Al/SS)  Hoaxing:  8”  I.D.  Aluminum 

Elemen.:  Pilters  Inc.  1-4208 
Canister:  DoD  type  1 

Procedure  no.  13-*?  Fuel  flow,  gpm  20 

Water:  Filtered  tap  water  Fuel  inist  temperature,  °F  80 

Solids:  Fla*  AC  Dtf*t.  Fuel  inlet  pressure,  psi  70 

Water  Injection  schedule:  0.002  gpm  from  0  min  to  20  pal,  then 
0.2  gpm  to  end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then 
disuont  nued  15  min,  then  5.72  g/mln  to  end  of  test. 

Test  fuel  JP~5  batch  no.  23  ,  Reused 


Date  blended  with  additive j: 

7-August“68 

\nti-icing  adcmive  0 

.15 

vo\.  %,  Dow,  Lot  03l8'7126 

Corrosion  inhibitor 

16 

lb/Mbbl,  Santolene  C  ,  L r 

NH04-006 

Teat  duration,  min 

23 

Calculated  dirt  loading,  g 

126 

Fuel  throughput,  gal 
Average  rate,  gpm 

4  04 

20,  6 

Actual  element  weight  gain. 

g  173 

Time 

0  min 

End  Test 

Meter  reading,  gal 

303 

777 

Screen  AP,  psi 

3 

Cleanup  AP,  ps; 

1 

1 

Analyses  on  influent  fuel:  Post.  Olay  Pre 

Tiros  Filter  Test 

WSIM,  d  'ted  water  99  68 

IFT,  distilled  water,  dyn/cnr.  43.0  38.5 

IFT,  lnj.  wster,  dy.  ''em  4\.9  35.9 

Analyses  on  injection  water: 

Time  Post  Test 

folids,  mg/lit^r  0.3 

ST,  ayn/cm  71*0 


Post 
Test 
77 
36 .  4 
3&.5 


TABLE  180.  SINGLE- ELEMENT  LOOP  TEST  NO.  225  (Cont'd) 


Time, 

min 

0 

5 

10 
15 


AP,  Totami'py 

££j,_  Infl.  Effl. 

2  1  A  a 


Effluent,  mg /liter 
Solidg  Free  water 


Influent  fuel 
temperature.0 


TABLE  181 .  SINGLE- ELEMENT  LOOP  TEST  NO.  226  Date:  8-  August-68 


Loop  no.  3(Al/SS) 


Procedure  no.  13-J 
Water:  Filtex-ed  tap  water 
Solids:  Fine  AC  Duat 

Water  injection  schedule:  0.002  gpm 

0.2  gpm  to  end  of  test. 


Housing:  8 "  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  465 
Can.Jter:  0oD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *  F  80 

Fuel  inlet  pressure,  psi  70 

)m  0  min  to  20  pal,  then 


Solidt  injection  schedule:  5.72  g/mln  from  0  min  to  20  psi*  then 
discontinued  15  min,  then  5*72  g/mln  to  end  of  test. 


Test  fuel  JP-5  batch  no.  23  Reused 
Date  blended  with  additives:  8-August-68 


Anti-icing  additive  0, 

.15 

vol.%,  Dow,  Lot  03187126 

Corrosior  inhibitor 

16 

lb/Mbbl,  Santolene  r.  ,  Lot  NH04-006 

Test  duration,  mu? 

39 

Calculated  dirt  loading,  g 

137 

Fuel  throughput,  gal 

778 

Actual  element  weight  gai 

g  139 

Average  rate,  gpm 

19.9 

Time 

0  min 

End  Test 

Meter  reading,  gal 

313 

1091 

Screen  AP,  psi 

3 

4 

Cleanup  AP,  psi 

1 

1 

Analyses  on  influent  fuel: 

Post  Clay  Pre 

Post 

Time 

Filter  Test 

Test 

W'SIM,  distilled 

water 

100  77 

83 

IFT,  distilled  water,  dyn/cm  42.2 

IFT>  inj.  water.,  dyn/cm  40,5 


55.2 

35.0 


36.6 

35.9 


.Analyses  on  injection  w^er: 
Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Post  Test 
0.1 

7.4 

71.2 
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TABLE  181.  SINGLE -ELEMENT  LOOP  TEST  NO.  226  (Cont'd) 


Time, 

min 

0 

5 

10 

15 

20 

22 

27 

32 

37 

39 


a . 


AP, 

pai 

2.0 

2.4 

2.5 
4.1 

12.9 

20.0 

29.5 

32.0 

33.3 

40.0 


Totamitor 


0 

0 

0 

0 

0 

0 

0 

0 

0 


Effluent,  mg/liter 
Solida  Free  water 


The 

and 


0 

80 

0 

0.02 

2-3 

80 

0 

80 

0 

80 

0 

0® 

0.76b 

2-3 

80 

80 

0 

0.04 

5-6 

8o 

0 

10-11 

80 

0 

15-16 

8o 

0 

neg. 

16-17 

8o 

of  peak 

started  at  20 

psi  plu3  30  sec. 

into 

period  i 

of  20  sec.  with 

a  peak  value  of 

3. 

Influent  fuel 
temper  ature.*F 


b.  AC  Dust  was  present  on  test  membrane. 


Schedule: 


Minutes  Water,  gpm 

0-22  0.002 

22-37  0.2 

37-39  0.2 


Solids,  g! min 

5.72 

5.72 


Test  tirr-e.  mini-tea 

4b  3 


A* 


TABLE  182.  SINGLE- ELEMENT  LOOP  TEST  NO.  227  Date:  9 -August-68 

Loop  no.  3(A1/SS)  Housing:  8"  I.D.  Aluminum 

element:  Filters  Inc.  1-4208  Lot  465 


Canister:  DoD  type  1 

Procedure  no.  13-J 

Fuel  flow,  gpm 

20 

Water: 

Filtered  tap  water. 

Fuel  inlet  temperature,  *F 

80 

Solids : 

Fine  AC  Dust. 

Fuel  inlet  pressure,  psi 

70 

Water  Injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  teat. 


Solid*  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then 
discontinued  15  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  23  ,  Reused 

Date  blended  with  additives:  9-August-68 


Anti-icing  additive 

0.15 

vol.  %,  Dow,  Lot  03187126 

i 

Corrosion  inhibitor 

16 

lb/Mbbl, 

Santolene 

C  .  Lot  NH04 

-006 

! 

Test  duration,  min 

25 

Calculated  dirt  loading,  g 

114 

i 

* 

Fuel  throughput,  gal 

501 

Actual  element  weight  gain,  g 

119  j 

Average  rate,  gpm 

20.0 

| 

j 

Time 

0  min 

End  Test 

Meter  reading,  gj-.l 

305 

806 

■» 

Screen  AP,  psi 

4 

4 

Cleanup  AP,  psi 

2 

1 

- 

Analyses  on  influent  fuel: 

Post  Clay 

Pre  Post 

I. 

3 

-2 

Tims 

Filter 

Test  Test 

% 

WSIM,  distilled  water 

99 

75  76 

! 

IFT,  distilled  water,  dyn/cm 
IFT,  inj.  water,  dyn/cm 

41.5 

36.4  36.3 

C  ' 
'i 

39.5 

35.4  35.4 

i 

I  * 

Analyses  or>  injection  water: 
Time 

Solid*,  mg /liter 
PH 

ST,  dyn/cm 


Post  Test 

0.3 

7.8 
70.  . 
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TABLE 

182.  SINGLE- 

ELEMENT  LOOP  TEST  NO. 

227  (Coat'd) 

Time, 

AP, 

Totamitor 

Effluent.  ms /liter 

Influent  fuel 

min 

P«i 

Infl 

i.  Effl. 

Solids  Free  water 

temperature  ,*F 

0 

2.0 

0 

0 

82 

5 

2.3 

0 

0 

0.04 

0-1 

82 

10 

2.6 

0 

0 

82 

15 

3.8 

0 

0 

v. 

82 

20 

20.0 

0 

oa 

0 . 5^b 

1-2 

82 

25 

39.5 

0 

0 

9-10 

82 

25 

40.0 

0 

0 

neg. 

10-11 

82 

a .  A  ] 

peak  value 

of  3 

occurred 

at  20  psl  plus 

30  sec. 

b.  AC 

Dust  was 

present  on  te3t 

membrane . 

Schedule: 


Minutes  Water,  gpm 

0-20  0.002 

20-25  0.2 


Solids,  g/rrrin 

5,72 


nets**-*!  '■> 


TABLE  183.  SINGLE-ELEMENT  LOOP  TEST  NO.  228  Date:  13-August-68 


Loop  no.  3(A1/SS) 


Procedure  no.  13“J 
Water:  Filtered  tap  water; 
Solid*:  Fine  AC  Dust. 


Housing:  8"  I.D.  Aluminum 
Element:  Filters  Inc.  14208  Lot  465 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  °F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 

Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then 
discontinued  15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JF-5  batch  no.  23  ,  Reused 

Date  blended  with  additives:  13-August-68 


Anti -icing  additive 

0.15 

vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor 

16 

lb/Mbbl,  Santolene 

C  .Lot  NH04 

-006 

Test  duration,  min 

35 

Calculated  dirt  loading,  g 

120 

Fuel  throughput,  gal 

669 

Actual  element  weight  gain,  g 

131 

Average  rate,  gpm 

19.7 

Time 

0  min 

End  Test 

Meter  reading,  gal 

310 

979 

Screen  AP,  psi 

4  • 

4 

Cleanup  AP,  psi 

1 

2 

Analyses  on  influent  fuel: 

Post  Clay 

Pre  Post 

Time 

Filter 

Test  i'est 

WS1M,  distilled  water 

91 

75  62 

IFT,  distilled  water. 

dyn/cm  41.5 

33,4  34.4 

IF-*,  inj.  water,  dyn/cm  4l.O 

34.0  32.2 

Analyse#  on  injection  water: 
Time 

Solids-,  mg /liter 
pH 

ST ..  4>Ti/cm 


Post  Test 
0.4 

8.0 

71.2 


4t>6 


COU)  fO  to  fO  M 

VJl  l-J  OA  t— 1  O  J1  O 


TABLE  184.  SINGLE- ELEMENT  LOOP  TEST  NO.  229  Date-  l4-August-68 


Loop  no.  3(Al/SS) 


Procedure  no.  13-J 
Water:  Filtered  tap  water 
Solids:  Fine  AC  Dust 


Housing:  8"  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  465 
Canister:  DoD  type  i 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  *F  80 

Fuel  inlet  pressure,  psi  JC 


Water  injection  schedule:  0.002  3pm  from  0  min  to  20  psi,  then 
0,2  gpm  to  end  of  test. 

Solids  injection  schedule:  5.72  s/min  from  0  min  to  20  psi,  then 
discontinued  15  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  23  .  Reused 

Date  blended  with  additives:  l4-Auguat~6S 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  Santolene  C  ,  Lot  KH04-C 


Test  duration,  min  24 

Fuel  throughput,  gal  475 

Average  rate  gpm  19.8 

Time  0  min 

Meter  reading,  gal  ^08 

Screen  AP,  psi  1 

Cleanup  AP,  psi  2 


Analyses  on  influent  fuel: 

Time 

WSIM,  distilled  water 
IFT;  distilled  water,  dyn/crn 
.TFT,  irj.  water,  dvn/cm 

Analyses  on  injection  water: 

Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Calculated  dirt  loading,  g  152 

Actual  element  weight  gain,  g  135 


End  Ten 

r7p‘? 

1 


Post  Clay  fre 
FI  iter  p.'S 

r-y  '  '  ,  \ 

■  4 

41.1  ' 


4b  8 


. 'fr' — 


TABLE  184.  SINGLE- ELEMENT  LOOP  TEST  NO.  229  (Cont’d) 


Time, 

AP, 

Totamitor 

Effluent,  ms /liter 

Influent  fuel 

min 

££*_ 

lafl. 

Effl. 

Solid*  Free  water 

temperature.* 

0 

2.1 

0 

0 

85 

5 

2.1 

1 

0 

neg.a  2-3 

85 

1C 

2.5 

1 

0 

0.09s  0® 

85 

15 

3.0 

2 

0 

84 

20 

10.0 

2 

0 

85 

23 

20.0 

2 

0 

0.17  4-5 

84 

24 

40.0 

2 

1 

16-17 

84 

a.  Special  sample,  from  clean-influent  sample  port,  taken  because  of  the 
positive  readings  being  given  by  the  influent  Tutamitor, 


Schedule: 


Minutes 


Water,  gpm 


Solids,  g,'min 


TABLE  185.  SINGLE-ELEMENT  LOOP  TEST  NO.  230  Date:  l6-August-68 


Loop  no.  3(A1/SS) 


Procedure  no.  13-A 
Water:  Filtered  tap  water. 
Solids:  Coarse  AC  Dust. 


Housing:  8"  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Let  465 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  ®F  80 

Fuel  inlet  pressure,  psi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  £0  psi,  then 
discontinued  15  min,  then  5.72  g/mln  to  end  of  test. 


Test  fuel  JP-5  batch  no.  23  ,  Reused 

Date  blended  with  additives:  l6-August-68 


Anti-icing  additive  0 , 

,  15  vol.  %, 

Dow,  Lot  03187126 

Corrosion  inhibitor 

16  lb/Mbbl 

Du  Pont  AFA-1 

»  Lot  37 

Test  duration,  min 

46 

Calculated  dirt  leading,  g 

Fuel  throughput,  gal 

920 

Actual  element  weight  gain,  g 

Average  rate,  gpm 

20.0 

Time 

0  min 

End  Test 

Meter  reading,  gal 

300 

1220 

Screen  AP,  psi 

4 

A 

Cleanup  AP,  psi 

0 

1 

Analyses  on  influent  fuel: 

Post;  Clay  Pre 

Post 

Time 

Filter  Test 

Test- 

WSIM,  distilled 

water 

93  63 

80 

IFT,  distilled  w 

ater,  dyn/cm 

40.'"  23.1 

23.4 

Analyses  on  injection  water; 

Time 

Pest 

Solids,  mg/liter 

Nr.G  . 

pH 

7  K 

t  •  > 

ST,  dyn/cm 

73.-) 

4^0 


TABLE  185.  SINGLE- ELEMENT  LOOP  TEST  NO.  230  (Cont'd) 


Time,  AP,  Totamitor  Effluent,  mg /liter 

min  p»i  Infl.  Effl.  Solids  Free  water 


Influent  fuel 
temoerature. 


TABLE  186.  SINGLE -ELEMENT  LOOP  TEST  NO.  231  Date:  19-August-68 


Loop  no.  3(Al/SS) 


Procedure  no.  13-A 
Water:  Filtered  tap  water. 
Solids:  Coarse  AC  DUST. 


Housing:  8"  I.D.  Aluminum 
Element:  Filters  Inc.  1-4208  Lot  465 
Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  ‘F  80 

Fuel  inlet  pressure,  psi  JO 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
C .2  gpm  to  end  of  test. 

Solids  injection  schedule:  5*72  g/min  from  0  min  to  20  psi,  then 
discontinued  15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  23  ,  Reused 

Date  blended  with  additives;  19'AugUSt-68 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  Du  Pont  AFA-1  »  Lot  37 


Test  duration,  min 

50 

Calculated  dirt  loading,  g 

Fuel  throughput,  gal 

999 

Actual  element 

weight  gain 

Average  rate,  gpm 

20.0 

Time 

0  min 

End  Test 

Meter  reading,  gal 

300 

1299 

Screen  AF,  psi 

4 

4 

Cleanup  AF,  psi 

1 

1  ‘ 

Analyses  on  influent  fuel 

: 

Pest  Clay  Pre 

Post 

|  Time 

Filter  Test 

Test 

WSIM,  distilled  water 

93  74 

72 

IFT,  distilled  water,  dyn/cm 

42.4  23. 

8  23.4 

j  Analyses  on  injection  water; 

Post 

{  T  irr-.e 

Test 

!  Solids,  mg/Jiter 

0 . 0 

1  pH 

7  'i 

1  * 

ST,  dyn/cm 

72 . 6 

'■  4- 

| 


200 

1?2 


47Z 


TABLE  187. 


SINGLE-ELEMENT  LOOP  TEST  NO.  232  Date 


Loop  no.  3 (Al/SS  ) 


Procedure  no.  13-A 
Water:  Filtered  tap  water. 
Solid*:  Coarse  AC  Dust. 


:  20- An  ;uaL-6° 

Housing:  8"  I.  D.  ALuminum 

Element:  Filters  Inc.  1-42 0C  Lot  465 

Canister:  DoD  type  1 

Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  °F  Pp 
Fuel  inlet  pressure,  psi  pn 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 


Solids  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  th-  sn  disccn- 
tinued  15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JP-5 

batch  no.  23  ,  Reused 

Date  blended  with  additives: 

20-August-68 

Anti-icing  additive 

0.15 

vol.  %,  Dow,  Lot  03187126 

1  Corrosion  inhibitor 

16 

lb/Mbbl,  Du  Pont  AFA-1  *  Dot 

37 

Test  duration,  min 

58 

Calculated  dirt  loading,  g 

Fuel  throughput,  gal 

1170 

Actual  element  weight  gain, 

g 

Average  rate,  gpm 

20.0 

Time  0  min 

End  Test 

Meter  reading,  gal  3OO 

1470 

Screen  psi  4 

4 

Cleanup  AP,  psi  \ 

1 

Analyses  on  influent  fuel: 

Post  Clay  Pre 

Post 

Time 

Filter  Test 

Test 

WS1M,  distilled  water 

94  79 

76 

IFT,  distilled  water,  dyn/cm 

42.5  23.7 

23.6 

Analyses  on  injection  water: 

To  s  t 

Time 

Tost 

Solids,  mg/liter 

0. 0 

pH 

7.6 

ST,  dyn/cm 

72.0 

474 


Te«t  time,  minute* 

5 


TABLE  188.  SINGLE- ELEMENT  LOOP  TEST  NO.  23?  Date:  21  -August -63 

Loop  no.  3(Al/S3)  Houaing:  3"  I.D.  Aluminum 

Element:  Filters  Inc,  1-4203  Lot  465 
Canister:  DoD  type  1 

Procedure  no.  13-A  ,  Fuel  flow,  gpm  20 

Water:  Filtered  tap  Water.  Fuel  inlet  temperature,  "F  80 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.C02  gpm  from  0  min  to  20  pal,  then 
0.2  gpm  to  end  of  test. 

Solids  injection  schedule:  5-72  g/min  from  0  nip  to  20  psi,  then 
discontinued  15  mtn,  then  5-72  g/min  to  end  of  test. 

Test  fuel  JP-6'  batch  no.  23  ,  Reused 

Date  blended  with  additives:  21-August -68 

Anti -icing  additive  0.15  vol.  %,  Dow,  Lot  O31P7126 

Corrosion  inhibitor  16  lb/Mbbl,  Du  Pont  AFA-1  ,  Lot  37 

Test  duration,  min  55  Calculated  dirt  loading,  g  227 

Fuel  throughput,  gal  1105  Actual  element  weight  gain,  g  223 

Average  rate,  gpm  20 . 

Time  0  min 

Meter  reading,  gal  300 

Screen  AP,  psi  4 

Cleanup  AP,  psi  1 

Analyses  cn  influent  fuel:  Post  Clay  Pre  Post 

Time  Filter  Test  Test 

WSIM,  distilled  water  96  76  72 

IFT,  distilled  water,  dyn/cm  4l  .8  24.0  24.7 


Analyses  on  injection  water:  Post 

Time  Test 

Solids,  mg/liter  0.5 

pH  7-4 

ST,  dyn/cm  72.4 


End  Test 

1405 

4 

1 
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TABLE  188.  SINGLE- ELEMENT  LOOP  TEST  NO.  233  (Coat'd) 


Time, 

4P. 

min 

£*L_ 

0 

1.6 

5 

1  6 

10 

1.7 

15 

1.9 

20 

2.1 

25 

3.0 

30 

5.5 

35 

11.8 

39 

20.0 

44 

28.6 

49 

31-3 

54 

33.0 

55 

40.0 

a.  AC  Dust  was  present  on  test  membrane. 


Schedule:  Minutes  Water,  gpm  Solids,  g/n  in 


0-39 

39-5^ 

0.002 

0.2 

5-72 

54-55 

0.2 

5 . 72 

4  77 


TABLE  189.  SINGLE -ELEMENT  LOOV  TEST  NO.  23^  Date:  22-August-62 


Loop  no.  3(A1/SS)  Housing:  3”  I,D.  Aluminum 

Element:  Filters  Inc.  1-4203 
Carister:  DoD  type  1 

Procedure  no.  13-A  Fuel  flow,  gpm  20 

Water:  Filte.ved  tap  water.  Fuel  inlet  temperature,  'F  cO 

Solids:  Coarse  AC  Dust.  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  tc  20  psi,  then 

0.2  gpm  to  end  of  test. 

Solids  injection  achedule:  5.72  g/nin  from  0  min  to  20  psi,  then 
discontinued  15  min,  then  5-72  g/r.iir.  to  end  of  test. 


Test  fuel  JP-5  batch  no.  23  .  F.eused 

Date  blended  with  additives:  22-August-68 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  03187126 

Corrosion  inhibitor  16  lb/Mbbl,  Du  Pont  AFA-1  ,  Lot  37 


Test  duration,  min  52 

Fuel  throughput,  gal  1043 

Average  rate,  gpm  212 

Time  0  min. 

Meter  reading,  gal  300 

Screen  AP,  psi  4 

Cleanup  AP,  psi  1 


Analyses  on  influent  fuel: 

Time 

WSXM,  distilled  water 
IFT,  distilled  water,  dyn/cm 


Calculated  dirt  loading,  g  212 

Actual  element  weight  gain,  g  2  1 4 


End  Test 
1343 
4 
1 

Post 
Test 
75 

24 .3 


Post  Clay  Pre 

Filter  Test 

r~f7  72 

43.6  24.2 


Analyses  on  injection  water: 
Time 

Solids,  mg /liter 
pH 

ST,  dyn/cm 


Post 

Test 

U  . 

*7  £ 

t  •  s 

-  T  1  O 
f  A  * 
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TABLE  189.  SINGLE- ELEMENT  LOOP  TEST  NO.  234  (Cont’d) 


Time, 

min 


Totamitor 
Infl.  Effl. 


Effluent,  mg /liter 
Solid*  Free  water 


Influent  fuel 
temperature.  *F 


£-9 

16-17 

16- !7 

17- i6 
19-20 


The  free  water  pads  were  hal’d  co  rate.  The 
overall  distribution  was  3-6- 

The  Initial  time  of  the  peak  started  at  20  psi  plus  30  sec 
the  test  and  lasted  for  a  period  of  1  minute  plus  30  sec.  A 
peak  value  of  1  occurred  at  20  psi  plus  40  sec. 


Schedule: 


Minutes  Water,  gom 


Solids,  g/mir 


rasas; 

isni 

B9M| 


III 


Test  time,  minutes 


TABLE  190.  SINGLE-ELEMENT  LOOP  TEST  NO.  235  Date-  1  "-Sept-68 


Loop  no.  3(Al/SS)  Housing:  8"  ID  Aluminum 

Element:  Filters  Inc.  I  4208  Lot  465 
Canister:  DoD  type  1 


Procedure  no.  13-A 

Water:  Filtered  Tap  Water 

Solids:  Coarse  AC  Dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  "F  80 

Fuel  inlet  pressure,  pei  r,  0 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 

Solids  injection  schedule:  5. "2  g/min  from  0  min  to  20  psi,  then 

discontinue  15  min,  then  5-72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  23  ,  reused ,  clay- treated 

Date  blended  with  additives:  l8-Sept-68 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  0226816 

Corrosion  inhibitor  20  lb/Mbbl,  Du  Pont  RP-2  .  Lot  333 


Test  duration,  min  56 

Calculated  dirt  loading,  g 

234 

Fuel  throughput,  gal  1120 

Average  rate,  gpm  20.0 

Actual  element  weight  gain,  g 

242 

Time  0  min 

End  Test 

Meter  reading,  gat  300 

1420 

Screen  AP,  psi  4 

4 

Cleanup  AP,  psi  1 

3 

Anal?aea  on  influent  fuel: 

Time 

Post  Cloy  Filter  Pre-Test 

I'Q-r  * 

WS1M,  distilled  water 

97  6: 

\  1 

IFT,  distilled  water,  dyn/cm 

41,5  27 . 3 

J' 

Analyses  on  injection  water: 

Tim#* 

l  ,•  •  ,  •  "  r.  ,  .  •  * 

A  TO" 

Solids,  mg /liter 

•  •  -» 

pH 

.  ' 

ST,  dyn/cm 

•f  i-  • 

4«0 


TABLE  190.  SINGLE-ELEMENT  LOOP  TEST  NO.  235  (Corn  d) 


Time, 

AP, 

T  jt  ami  tor 

Effluent, 

ran /liter 

Influent  fuel 

min 

23} 

Infl. 

Effl. 

Solids 

Free  water 

temperature.*!" 

0 

1.6 

0 

0 

o.n8 

30 

5 

1.6 

0 

0 

0-1 

80 

10 

1.9 

0 

0 

80 

15 

2.0 

0 

0 

80 

20 

2.6 

0 

0 

80 

25 

3.1 

0 

0 

30 

4.4 

0 

0 

80 

8.5 

0 

°b 

80 

4  o 

20.0 

0 

oD 

0.23 

6-7 

80 

45 

26.5 

0 

6 

0.13 

16-19 

so 

50 

31.2 

0 

6 

19-20 

80 

55 

33.0 

0 

13 

20  *-** 

80 

56 

4o.o 

0 

22 

0 . 15a 

20  ♦+♦ 

60 

a .  AC 

Dust  was 

present 

on  memo 

rane . 

b.  The  Initial  time  of  the  Increase  In  '’’otamitor  began  at  20  osl 
plus  4o  sec  and  continued  to  rise  for 'the  remainder  of  the  test. 


Schedule: 

Minute  s 

Water,  gpm 

Solids,  g/rnin 

0-4o 

.002 

5.72 

4c  -58 

.  2 

55-56 

) .  2 

'  6.72 

TABLE  191.  SINGLE-ELEMENT  LOOP  TEST  NO.  236  Date:  19-Sept-68 


Loop  no.  3(Al/SS)  Housing:  8"  ID  Aluminum 

Element:  Filters  Inc.  I  4208  Lot  465 
Canister:  DoD  type  1 

Procedure  no.  13 -A  Fuel  flow,  gpm  20 

Water:  Filtered  Tap  Water  Fuel  inlet  temperature,  °F  80 

Solids:  Coarse  AC  Dust  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 

Solids  injection  schedule:  5<-72  g/min  from  0  min  to  20  psi,  then 

discontinue  15  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  23  ,  reused ,  clay-treated 

Date  blended  with  additives:  19-Sept-68 

Anti-icing  additive  0.1r,  vol.  %,  Dow,  Lot  0226816 

Corrosion  inhibitor  20  Ib/Mbbl,  ^  Pont  RP-2  ,  Lot  333 


Test  duration,  min  45  Calculated  dirt  loading,  g  172 

Fuel  throughput,  gal  900  Actual  element  weight  gain,  g  lS7 

Average  rate,  gpm  20.0 

Time  0  min  End  Test 

Meter  reading,  gal  300  1200 

Screen  AP,  psi  4  4 

Cleanup  AP,  psi  2  2 


Analyses  on  influent  fuel: 

Time  Post  Clay  Filter  Pre-Test 

WSIM,  distilled  water  96  54 

IFT,  distilled  water,  dyn/cm  38.6  25.4 


Post  Trst 
64 

25.1 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


Post  Test 

0 . 0 
7.4 


TABLE  191.  SINGLE- ELEMENT  LOOP  TEST  NO.  236  (Cont’d) 


Time, 

AP, 

Totamitor 

Effluent, 

mg /liter 

Influent  fuel 

min 

££iL. 

Infl, 

Effl. 

Solids 

Free  water 

temperature,  "F 

0 

1.8 

0 

0 

8c 

5 

1.8 

0 

0 

0, 12a 

2-3 

80 

10 

2.0 

0 

0 

80 

15 

2.3 

0 

0 

30 

20 

3.3 

0 

1 

4-5 

80 

25 

11.1 

0 

1 

0.43a 

80 

28 

20.0 

0 

1C 

6-7 

80 

39 

24.1 

0 

2 

4-5 

80 

33 

24.8 

0 

1 

0.01 

11-12 

80 

38 

28.0 

0 

1 

9-10 

80 

43 

30.3 

0 

1 

b 

80 

45 

40.0 

0 

1 

0.04 

17-18 

80 

a . 

AC  Dust  was 

present  on  test  membrane. 

b. 

sample  in?-' 

■ertently  lost 

C  0 

The  ini*  la*. 

"ime  of  the  peak  started  at  21  min  test  time. 

A  peak  of  2 

occurred  at  20  psi  plus  35  sec. 

Schedule: 


Minutes  Water,  gpm 
C-28  0.002 


Solids,  g/min 
5.72 


,  I;*' 


1 


TABLE  192,  SINGLE -ELEMENT  LOOP  TEST  NO.  237  Date:  23-3ept-68 


Loop  no. 


3{A1/SS) 


Procedure  no.  13-A 


Housing:  8"  ID  Aluminum 

Element:  Filters  Inc.  I  4208  Lot  465 

Canister:  DoD  type  1 

Fuel  flow,  gpm  20 


Water: 

Solids: 


Filtered  Tap  Water  Fuel  inlet  temperature,  °F  SO 


Coarse  AC  Dust 


Fuel  inlet  pressure,  psi 


Water  injection  schedule:  0,002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 

Solids  injection  schedule:  5*72  g/min  from  0  min  to  20  psi,  then 

discontinue  15  min,  then  5.72  g/min  to  end  of  test. 

Test  fuel  JP-5  batch  no.  23  ,  reused,  clay-treated 

Date  blended  with  additives:  23-3ept-68 

Anti-icing  additive  0.15  voL  %,  Dow,  Lot  0226816 

Corrosion  inhibitor  20  lb/Mbbl,  Du  Pont  RP- 2  ,  Lot  333 


Test  duration,  min  48 

Fuel  throughput,  gal  962 

Average  rate,  gpm  20,0 

Time  0  min 

Meter  reading,  gal  3^0 

Screen  AP,  psi  4 

Cleanup  AP,  psi  1 


Calculated  dirt  loading,  g  189 
Actual  element  weight  gain,  g  188 


End  Test 
1262 
4 
1 


Analyses  on  influent  fuel: 


x  ime 


WSIM,  distilled  water 
IFT,  distilled  water,  iyn/cm 


Post  Clay  Filter  Pre-Test  Post  Test3 


92 

37.4 


57 

25.5 


70 

24.5 


Analyses  on  Injection  water: 
T  ime 

Solids,  mg/ liter 
pH 

ST,  cbm /cm 


Post  Test 
0.0 

7.5 

72.6 


Clay  treatment  of  the  fuel  did  not  increase  the  IFT  sufficiently;  values 
of  33.7  dynes/cm  and  a  WSIM  value  of  93  were  obtained.  The 
clay  filters  were  removed  after  this  test  and  nev?  filters 
Installed,  Analysis  of  a  tamp'1®  from  rnd^rg^ ound  storage  (no  clay 
treatment)  after  test  237  gave  a  WSIM  value  of  90  and  an  IFT  value  of 
41,6  dyne 3/cm, 


484 


-£r-fs--fcnjLtuju.'  ruroHH  3  2 

co-g  rosroouiouiouio  5'  3 


TABLE  192,  SINGLE- ELEMENT  LOOP  TEST  NO.  237  (Cont'd) 


AP, 

Totamitor 

Effluent,  me /liter 

2£L_ 

Infl. 

Effl. 

Solids 

Free  water 

2.6 

0 

0 

2.6 

0 

0 

0.19 

20 

2.9 

0 

0 

16-17 

3.6 

0 

0 

13-14 

4.8 

0 

0 

0.08 

8-9 

7.0 

0 

0 

10-11 

15.0 

0 

0 

20.0 

0 

oa 

0.16 

10-11 

29.3 

0 

0 

0.09 

12-13 

31.6 

0 

0 

6-7 

33.6 

0 

0 

9-10 

40.0 

0 

0 

0.08 

19-20 

peak  value 

of  1 

occurred 

at  2G  psi 

plus  43  sec. 

Influent  fuel 
temperature,  °F 

8c 

80 

3o 

80 

80 

80 

80 

80 

80 

80 

80 


Schedule: 


Minutes  Water,  gpm 

0-32  0.002 

32-47  0.2 

47-48  0.2 


SolidB,  g/min 
5.72 


5.72 


TABLE  193.  SINGLE- ELEMENT  LOOP  TEST  NO.  238  Date:  25-3ept-68 

Loop  no.  3(A1/SS)  Housing:  8"  ID  Aluminum 

Element:  Filters  Inc.  I  4208  Lot  465 
Canister:  DoD  type  1 

Procedure  no.  13-A  Fuel  flow,  gpm  20 

Water:  Filtered  Tap  Water  Fuel  inlet  temperature,  °F  80 

Solids:  Coarse  AC  Dust  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 

Solids  injection  schedule:  5*72  g/mln  from  0  min  to  20  psi,  then 

discontinue  15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  23  ,  reused  clay-treated 

Date  blended  with  additives:  25-Sept-68 

Anti -icing  additive  0.15  vol.  %,  Dow,  Lot  0226816 

Corrosion  inhibitor  20  lb/Mbbl,  Du  Pont  RP-2  ,  Lot  333 

Test  duration,  min  64  Calculated  dirt  loading,  g  280 

Fuel  throughput,  gal  1277  Actual  element  weight  gain,  g  279 

Average  rate,  gpm  20.0 

Time  0  min 

Meter  reading,  gal  300 

Screen  AP,  psi  4 

Cleanup  AP,  psi  1 

Analyses  on  influent  fuel: 

Time  Post  Clay  Filter  Pre-Test  Post  Test 

WSIM,  distilled  water  96  72  72 

IFT,  distilled  water,  dyn/cm  43.5  27.6  28.1 


End  Test 
1577 
4 
1 


Analyses  on  injection  water: 
Time 

Solids,  mg/liter 
pH 

ST,  dyn/cm 


Post  Test 
0.4 

7.5 

72.2 
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TABLE  1*93  .  SINGLE-ELEMENT  LOOP  TEST  NO.  238  (Cont'd) 


Time, 

AP, 

Totamitor 

Effluent 

,  m* /liter 

Influent  fuel 

min 

£li_ 

Infl. 

Effl. 

Solids 

Free  water 

temperature.  *F 

0 

1.6 

0 

0 

0.17® 

8o 

5 

1.8 

0 

0 

2-3 

8o 

10 

1.9 

0 

0 

8o 

15 

2.0 

0 

0 

8o 

20 

2.2 

0 

0 

80 

25 

2.7 

0 

0 

80 

30 

3.6 

0 

0 

80 

35 

5.2 

0 

0 

80 

40 

8.3 

0 

0 

8o 

45 

14.5 

0 

0. 

0.44® 

80 

47 

20.0 

0 

ob 

2-3 

80 

52 

28.2 

0 

0 

0.12 

11-12 

8o 

57 

29.8 

0 

0 

17-18 

8o 

62 

31.5 

0 

0 

10-11 

8v. 

64 

40.0 

0 

0 

0.24 

18-19 

8c 

a . 

AC  Dust  was 

present  on  the  test  membrane. 

b. 

The  Initial 

time 

of  the 

peak  started  at  20  psi  plu3 

20  sec 

into  the  test  and 

lasted 

for  a  period 

of  5  min. 

A 

peak 

value  of  2 

occurred  at  20  psi  plus  40 

sec.  Another  peak 

occurred  at 

20  ps 

i  plus 

13  min  with  a 

peak  value 

of 

1. 

Schedule: 


Minutes  Water,  gpm 

0-47  0.002 

47-62  0.2 

62-64  0.2 


Solids,  g/min 
5.72 

5.72 
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TABLE  194.  SINGLE-ELEMENT  LOOP  TEST  NO.  239  Date:  26-Sept-68 


Loop  no.  3(Al/SS)  Housing:  8"  ID  Aluminum 

Element:  Filters  Inc.  I  4208  Lot  465 
Canister:  DoD  type  1 


Procedure  no. 
Water: 

Solids: 


■o  A 

Filtered  Tap  Water 
Coarse  SC  Dust 


Fuel  flow,  gpm  20 

Fuel  inlet  temperature,  °F  8o 

Fuel  inlet  pressure,  pei  70 


Water  injection  schedule:  0,002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 


Solids  injection  schedule.  5.7?  g/mln  from  0  min  to  20  psi,  then 

discontinue  15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JP-5  batch  no.  23  ,  reused,  clay- treated 

Date  blended  with  additives:  26-Sept-68 

Anti-icing  additive  0.15  vol.  %,  Dow,  Lot  0226816 

Corrosion  inhibitor  20  lb/Mbbl,  Du  Pont  RF-2  ,  Lot  333 


Test  duration,  miu 

77 

Calculated  dirt  loading,  g 

355 

Fuel  throughput,  gal 

1532 

Actual  element  weight  gain,  g 

3h3 

Average  rate,  gpm 

19.9 

Time 

0  min 

End  1 

Test 

Meter  reading,  gal 

300 

1332 

Screen  AP,  psi 

4 

4 

Cleanup  AP,  psi 

1 

1 

Analyses  on  influent  fuel: 

Time 

Post  Clay  filter  Pre-Test 

Post 

Test 

WSIM,  distilled  water 

94  72 

54 

IFT,  distilled  water,  dyn/crr 

42.9  26.0 

c  7  •  0 

Analyses  on  iniection  water; 

Time 

Post 

o  i* 

Solids,  mg /lit 

er 

0.0 

pH 

7.6 

ST,  dyn/cm 

78. 0 
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TABLE  194.  SINGLE- ELEMENT  LOOP  TEST  NO.  239  (Coat’d) 


Time,  AP,  Totamitor  Effluent.  mg /liter  Ini 

min  pai  In£l.  Effl.  Solid*  Free  water  tern; 

o  1.6  o  o 

5  3  .8  0  0  0.16  3-4 

10  1.9  0  0 

15  2.1  o  o 

20  2.4  0  0 

25  2.5  0  0 

30  2.9  0  0 

35  3-4  0  0 

40  4.5  0  0 

45  5-9  0  0 

50  8.6  0  0 

55  14.3  00 

58  20  ..0  0  0  O.33  12-13 

62  b  0  b  0.11  15-16 

63  16.0  0  1  0.43a  6-7 

68  19.8  0  0  12-13 

73  21.5  0  0  14-15 

77  40. C  0  0  0.14  8-9 

a.  AC  Dust  was  present  on  the  test  membrane. 

b.  At  20  psl  plus  4  min,  the  pressure  drop  decreased  from  a 
reading  of  30  psi  to  15  psl.  A  Totamitor  peak  occurred  at 
this  point  with  a  value  of  2. 


Influent  fuel 


pai 

Infl. 

Effl. 

Solid* 

Free  water 

tempera.1 

1.6 

0 

0 

80 

3.8 

0 

0 

0.16 

3-4 

80 

1.9 

0 

0 

80 

2.1 

0 

0 

80 

2.4 

0 

0 

80 

2.5 

0 

0 

80 

2.9 

0 

0 

80 

3.4 

0 

0 

80 

4.5 

0 

0 

80 

5-9 

0 

0 

80 

8.6 

0 

0 

80 

14.3 

0 

0 

80 

20 .0 

0 

0 

0.33 

12-13 

80 

b 

0 

b 

0.11 

15-16 

80 

16.0 

0 

1 

0.43a 

6-7 

80 

19.8 

0 

0 

12-13 

80 

21.5 

0 

0 

14-15 

80 

40. C 

0 

0 

0.14 

8-9 

80 

Schedule: 


Minutes 

0-58 

58-73 

73-77 


rater,  g] 

0,002 

0.2 

0.2 


Solids,  g/min 
5.72 

5.72 
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TABLE  195.  SOffGLE - ELEMENT  LOOP  TEST  NO.  240  Date:  27-Sept-68 


Loot*  °°‘ 


3(A1/SS) 


Procedure  no.  1.3-A 


Water: 

Bolide: 


Housing:  8"  ID  Aluminum 

Element:  Filters  Inc.  I  4208  Lot  465 

Canister:  DoD  type  1 

Fuel  flow,  gpm  20 


Filtered  Tap  Water  Fuel  inlet  temperature,  °F  80 


Coarse  AC  Dust 


Fuel  inlet  pressure,  psi 


Water  injection  schedule:  0,002  gpm  from  0  rain  to  20  psl,  then 
0.2  gpm  to  end  of  test. 

Solid*  injection  schedule:  5*72  g/rain  from  0  min  to  20  psi,  then 

discontinue  15  rain,  then  5.72  g/mln  to  end  of  test. 


Teat  feel  JP-5  batch  no.  23  ,  reused ,  clay- treated 

Date  Mended  with  additives:  27-Sept-68 

Aari- icing  additive  0,15  vol.  %,  Dow,  Lot  0226816 


Corrosion  inhibitor  20 

Test  duration,  min  58 

Fuel  throughput,  gal  1113 
Average  rate,  g|»m  19,9 


lb/Mbbl,  Du  Pont  RP  -2 


r  Lot  333 


Calculated  dirt  loading,  g  234 
Actual  element  weignt  gain,  g232 


Time  0  rain 

Meter  reading,  gal  300 

Screen  AF,  psi  4 

Cleanup  AP,  psi  1 


2nd  Test 

1413 

4 


Analyses  on  influent  fuel: 

Time 

W£IM,  distilled  water 

IF  f,  distilled  water,  dyn/cm 


Post  Clay  Filter  Pre-Test  Post  Test 


96 

43.0 


81 

27.4 


88 

28.0 


Analytes  on  injection  water: 
Time 

Soitds,  mg /liter 
pH 

ST,  dyn/cm 


Pest  Test 
0.2 

7.7 

72.0 


4V0 


TABLE  195.  SINGLE- ELEMENT  LOOP  T3ST  NO.  240  (Coat'd) 


TABLE 

195. 

Time,. 

AP, 

min 

£*1_ 

0 

1.7 

5 

1.9 

10 

2.0 

15 

2.1 

20 

2.4 

25 

3.0 

30 

4.1 

35 

7.6 

40 

20.0 

45 

31.6 

50 

33.5 

55 

35.5 

56 

40.0 

Tctamitoy 
Infl.  EffL 


Solid* 

0.2Q 


o.33b 

0.04 


O.Ot 


Free  water 


11-12 


6-7 

8-9 

5-6 

15-16 

18-19 


Li&neat  fcjel 
e«gaaeyatage.*r 

80 

80 

80 

80 


A  peak  value  of  1  occurred  at  20  pel  £lus  45  sec, 
AC  Dust  was  present  on  test  membrane. 


Schedule: 


Minute  e 

0-40 

40-55 

35-56 


Water,  gpm 

0.0C2 

0.7 

0,2 


Solids,  g/mia 

3.72 

5.72 


|srs»:.:ss;sk.sss.ss 
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TABLE  196.  SINGLE-ELEMENT  LOOP  TEST  NO.  241  Date:  l-Oct-68 


Loop  no.  3(A1/SS)  Housing:  8"  ID  Aluminum 

Element:  Filters  Inc.  I  4208  Lot  465 
Canister:  DoD  type  1 


Procedure  no.  13- A 

Water:  filtered  Tap  Water 

Solid*:  Coarse  AC  Dust 


Fuel  flow,  gpm  20 

Fuel  inlet  tempc  ature,  °F  30 
Fuel  inlet  pressure,  pBi  70 


Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi*  then 
0.2  gpm  to  end  of  test. 


Solids  injection  schedule:  5«?2  g/min  from  0  min  to  20  psi*  then 

discontinue  15  min,  then  5*72  g/min  to  end  of  test. 

Test  fuel  JP~5  batch  no.  23  ,  reused  ,  clay- treated 

Date  blended  with  additives:  l-Oet-68 


Anti-icing  additive  0.15 

vcl.  %,  Dow,  Lot  0226816 

Corrosion  inhibitor  20 

lb/Mbbl,  Du  Pont  RP-2  ,  Lot 

333 

Test  duration,  min  4l 

Calculated  dirt  loading,  g 

149 

Fuel  throughput,  gal  823 
Average  rate,  gpm  20.1 

Actual  element  weight  gain, 

g  155 

Time  0  rain 

End -Test 

Meter  reading,  gal  301 

1124 

Screen  AP,  psi  4 

3 

Cleanup  AP,  psi  2 

1 

Analyses  on  influent  fuel 

Time 

Post  Clay  Filter  Pre-Test 

Post  Test 

WSJM,  distilled  water 

97  57 

62 

IFT,  distilled  water, 

dyn/cm  43.7  28.7 

28.6 

Analyses  on  injection  water: 

Time 

Post  Test 

Solids,  mg /liter 

0.1 

pH 

7 . Q 

ST,  dyn/cm 

72 . 6 

4 


TABLE 

196. 

SINGLE- 

ELEMENT  LOOP  TEST  NO.  24l  (Coat'd) 

Time, 

A  P, 

Totamitor 

Effluent, 

mg/  liter 

Influe; 

min 

Infl 

..  Effl. 

Solide 

Free  water 

tempers 

0 

2.2 

0 

0 

So 

5 

2.4 

0 

0 

0.2C 

4«6e 

80 

10 

2.6 

0 

0 

80 

15 

3.5 

0 

0 

80 

20 

5.6 

0 

0 

80 

25 

18.5 

C 

°h 

80 

26 

20.0 

0 

ob 

0.40 

5-6a 

80 

31 

31.8 

0 

8 

0.10 

20 

80 

36 

3-4.8 

0 

10 

0.16 

20 

80 

41 

36.3 

0 

11 

20 

80 

41 

40.0 

0 

12 

0.17 

20 *•++ 

80 

a.  The  free  water  detector  pads  were  hard  to  rate  due  tc 
very  fine  dispersion  of  water  droplets. 


b.  The  initial  time  of  the  peak  started  at  20psl  plus 
30  sec.  The  peak  value  occurred  at  40  psi. 


Schedule: 

Minutes 

Water,  Rpm 

Solid*,  g/min 

0-26 

0.002 

5.72 

26 -4  i 

0.2 

4  1-41 

0  „  2 

5.72 

k 


TABLE  197.  SINGLE -ELEMENT  LOOP  TEST  NO.  242  Date:  * -Oct-68 


Loop  no.  3(A1/SS)  Houaing:  8"  ID  Aluminum 

Element:  .Filters  Inc  a  I  4208  Lot  465 
Canister:  DoD  type  1 


Procedure  no.  I3-A  Fuel  flow,  gpm  20 

Water:  Filtered  Tap  Water  Fuel  inlet  temperature,  #F  8 0 

Solids:  Coarse  AC  Duat  Fuel  inlet  pressure,  psi  70 

Water  injection  schedule:  0.002  gpm  from  0  min  to  20  psi,  then 
0.2  gpm  to  end  of  test. 

Soliis  injection  schedule:  5.72  g/min  from  0  min  to  20  psi,  then 

discontinue  15  min,  then  5.72  g/min  to  end  of  test. 


Test  fuel  JP-5 

batch  no.  23  ,  reused,  clay-treated 

Date  blended  with  additives: 

2-0ct-68 

Anti-icing  additive 

0.15 

vol.  %,  Dow,  Lot  0226816 

Corrosion  inhibitor 

20 

lb/Mbbl,  Du  Pont  RP-2  ,  Lot 

333 

Test  duration,  min 

79 

Calculated  dirt  loading,  ^ 

366 

Fuel  throughput,  gal 

1585 

Actual  element  weight  gain. 

g352 

Average  rate,  gpm 

20.1 

Time 

0  min 

End 

Test 

Meter  reading,  gal 

300 

1885 

Screen  AP,  psi 

3 

3 

Cleanup  AP,  psi 

1 

1 

Analyses  on  influent  fuel: 

Time 

Post  Clay  Filter  Pre-Test 

Post 

Test 

WSIM,  distilled  water 

98  63 

61 

IFT,  distilled  water, 

dyn/cm  43.5  26.2 

25.8 

Analyses  on  injection  water: 

Time 

Post 

Test 

Solids,  mg /liter 

0.2 

PH 

7.3 

ST,  dyn/cm 

72.8 

* 


f 

J 


1 
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